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32.  Diagram  showing  elToct  of  pumping  in  waterworks  wells  on  the  water  level  in  the  wells  at  the 

city  hall  and  St.  James  and  Fourth  streets,  Alexandria.  La.,  August  6-7,  1902 307 

33.  Top  of  standard  United  States  Geological  Survey  bench  mark 334 


OUTLINE  OF  PAPER. 


An  attempt  has  been  made  to  render  each  part  of  this  report  fairly  complete 
within  itself.  Few  people  have  time  to  plod  patiently  through  a  large  volume  in 
search  of  information  on  a  single  subject  or  a  limited  area.  Books  for  reference 
purposes  must  partake  more  or  less  of  the  nature  of  a  dictionary,  in  which  the  infor- 
mation desired  can  be  quickly  found  without  considering  a  vast  amount  of  material 
not  pertinent  to  the  point  or  points  at  issue. 

That  the  reader  may  more  readily  pick  out  the  portion  or  portions  suited  to 
his  particular  needs  the  following  brief  outline  is  given : 

Chapter  I.  Geology. — This  chapter  contains  a  discussion  of  the  geologic  his- 
tory and  topographic  development.  It  includes  a  comprehensive  statement  of  the 
manner  in  which  this  portion  of  the  Coastal  Plain  was  formed  and  of  the  broader 
geologic  facts  on  which  the  conclusions  embodied  in  the  succeeding  chapters  are 
based.     A  concise  statement  of  the  geologic  history  is  given  in  table  facing  page  16. 

Chapter  II.  General  underground  water  conditions. — This  chapter  con- 
tains a  discussion  of  the  fimdamental  principles  governing  underground  waters  and 
of  their  application  to  this  region.  It  is  designed  for  the  general  student  and  for 
drillers  and  well  owners  who  care  for  an  idea  of  the  whole  field. 

Chapter  III.  Methods  and  cost  op  well  making. 

Chapter  IV.  Underground  water  prospects,  by  counties. — In  this  chapter 
are  given  well  predictions  and  a  short  discussion  of  the  underground  conditions  in 
each  county,  so  that  concise  information  on  any  given  area  may  be  easily  available. 

Chapter  V.  Detailed  well  and  spring  records. — This  chapter  contains 
data  in  regard  to  wells,  arranged  in  tables,  by  counties,  with  notes  giving  sections,  etc. 
It  is,  in  fact,  an  alphabetical  arrangement  of  all  the  well  data  collected,  in  which 
what  is  known  of  any  given  well  or  the  wells  in  any  region  may  be  quickly  found. 

Chapter  VI.  Dictionary  of  altitudes. — This  chapter  contains  a  comprehen- 
sive dictionary,  arranged  by  counties,  and  based  on  the  precise  levels  of  the  United 
States  Engineers,  United  States  Coast  and  Geodetic  Survey,  and  United  States  Geo- 
logical Survey.  To  this  net  of  precise  levels  the  railroad  levels  have  been  connected 
and  the  corrections  determined.  Approximate  elevations  may  be  read  from  PL  III 
(in  pocket). 
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GEOLOGY  AND   UNDERGROUND  WATER  RESOURCES  OF 
NORTHERN  LOUISIANA  AND  SOUTHERN  ARKANSAS. 


By  A.  C.  Veatch. 


INTRODl  CTION. 

FIELD    WORK. 

In  the  fall  of  1902  arrangements  were  made  with  the  Geological  Survey  of  Louisi- 
ana for  the  writer  to  prepare  a  report  on  the  geology  and  underground  water  resources 
of  northern  Louisiana.  In  the  prosecution  of  this  work  it  was  found  necessary,  in 
order  that  the  questions  involved  might  be  more  thoroughly  understood,  to  include 
that  portion  of  the  Coastal  Plain  in  southern  Arkansas  southwest  of  Arkansas  River, 
and  the  portion  of  northeastern  Texas  not  discussed  in  Hill's  exhaustive  report  on 
the  artesian-water  conditions  of  the  Black  and  Grand  prairies."  After  the  Arkansas 
work  was  well  in  hand  and  before  the  Texas  investigation  had  advanced  beyond  a 
few  preliminary  letters  the  writer  was  detailed  to  the  Long  Island,  New  York,  investi- 
gation, which  consumed  the  field  and  office  time  from  February,  1903,  to  July,  1904.* 
The  present  report  is  thus  based  on  the  field  work  of  the  fall  and  winter  of  1902 
and  1903,  supplemented  by  several  years'  field  work  with  the  Geological  Survey  of 
Louisiana  and  private  work  in  eastern  Texas.  It  covers  southern  Arkansas  and 
northern  Louisiana  and  small  portions  of  adjacent  areas  in  Mississippi  and  Texas. 

LriERATURE. 

The  several  geological  surveys  which  have  investigated  portions  of  this  area 
have,  almost  without  exception,  collected  data  regarding  springs  and  wells  in  con- 
nection with  their  pioneer  stratigraphic  work.  In  only  four  instances  have  these 
data  been  published  in  a  form  which  might  be  classed  as  a  water  report. 

Peale,  in  his  ^'Mineral  springs  of  the  United  States,"  carefully  compiled  the 
references  to  springs  in  reports  previous  to  1886,  with  some  additions  from 
correspondence.^ 

Later  Branner  collected  the  scattered  references  of  Owen^  and  the  observa- 
tions and  analyses  of  the  Arkansas  Geological  Survey  into  a  volume  entitled  '*The 
mineral  waters  of  Arkansas." ' 


ollill,  R.  T.,  Geography  and  geology  of  the  Black  and  Grand  prairies,  Texas,  with  detailed  descriptions  of  the  Creta- 
ceous formations  and  special  reference  to  artesian  waters:  Twenty-first  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  7, 1901. 

ft  Prof.  Paper  U.  8.  Geol.  Survey  No.  44, 1906. 

« Peale,  A.  C,  Mineral  springs  of  the  United  States:  Bull.  U.  S.  Geol.  Survey  No. 32, 1886. 

d  Owen,  D.  D.,  First  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1858;  Second  Report  of  a  Geological  Recomutis- 
sanoe  of  Arkansas,  1860. 

«  Bnumer,  J.  C,  Ann.  Rept  OeoL  Survey  Arkansas  for  1891,  vol  1, 1892. 
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In  1902  Harris  published  an  article  entitled  ''The  subterranean  waters  of 
Louisiana/' <*  This  is  largely  devoted  to  the  waters  of  southern  Louisiana,  but 
gives  a  short  description  of  the  northern  part  of  the  State.  It  was  republished  with 
some  additions  in  1904  as  Water-Supply  Paper  No.  101,  United  States  Geological 
Survey,  under  the  title  ''Underground  Waters  of  Southern  Louisiana/' 

With  these  exceptions  the  works  mentioned  in  the  partial  bibliography  given 
below  are  important  mainly  because  of  their  bearing  on  the  stratigraphy, 

I860. 
Owen,  David  Dale.    Second  Report  of  a  Greological  Reconnaissance  of  the  Middle  and  Southern  Co^mties 
of  Arkansas.    PhUadelphia,  1860.    S"*.    433  pp.  and  chart. 

1Q70. 
Hopkins,  F.  V.    First  annual  report  of  the  Louisiana  State  Geological  Survey,  1869:  Ann.  Rept.  Board  of 
Supervisors  Louisiana  State  Seminary  of  Learning  and  Militaiy  Academy  for  year  ending  December  31,  1869. 
New  Orleans,  1870.    Pp.  77-109. 

1871, 
Hopkins,  F.  V.    Second  annual  report  of  the  Geological  Survey  of  Louisiana  to  the  General  Assembly: 
Ann. Rept.Board  of  Supervisors  Louisiana  State  University  for  year  ending  December 31 ,  1870.    New  Orleans, 
1871.    Pp.  35-80,  map. 

187S. 
Hopkins,  F.  V.    Third  annual  report  of  the  Geological  Survey  of  Louisiana:  Aim.  Rept.  D.  F.  Boyd, 
supt.  Louisiana  State  University,  for  1871.    New  Orleans,  1872.    Pp.  163-206,  map. 

1873. 
HiLGARD,  Eugene  W.    Supplementary  and  Final  Report  of  a  Geologic^d  Reconnaissance  of  Louisiana. 
New  Orleans,  1873.    44  pp. 

1888. 
Hill,  Robert  T.    The  Mesozoic  geology  of  southwestern  Arkansas:  Ann.  Rept.  Geol.  Survey  Arkansas 
for  1888,  vol.  2.    Little  Rock,  1888.    200  pp.,  map. 

1801. 
WiLUAMS,  J.  Francis.    The  igneous  rocks  of  Arkansas:  Ann.  Rept.  Geol.  Survey  Arkansas  for  1890, 
vol.  2,  1891,  457  pp.,  22  pis.,  44  figs. 

189J3. 
Branner,  John  C.    The  mineral  waters  of  Arkansas:  Ann.  Rept.  Geol.  Survey  Arkansas  for  1891,  vol.  1, 
1892,  144  pp.,  map. 

Lerch,  Otto.  A  preliminary  report  upon  the  hills  of  Louisiana  north  of  the  Vicksburg,  Shreveport 
and  Pacific  Railway:  Bull.  Louisiana  State  Experiment  Station,  Geology  and  Agriculture,  pt.  1,  [1892],  pp. 
1-51,  7  figs. 

1893. 
Lerch,  Otto.    A  preliminaiy  report  upon  the  hills  of  Louisiana  south  of  the  Vicksburg,  Shreveport  and 
Pacific  Railway  to  Alexandria:  Bull.  Louisiana  State  Experiment  Station,  Geology  and  Agriculture,  pt.  2, 
[1893],  pp.  52-I16O,  28  figs. 

1894. 
Harris,  Gilbert  D.    The  Tertiary  geology  of  southern  Arkansas:  Ann.  Rept.  Geol.  Survey  Arkansas 
for  1892,  vol.  2,  1894,  207  pp.,  7  pis.,  34  fijgs. 

Hill,  Robert  T.  Geology  of  parts  of  Texas,  Indian  Territory,  and  Arkansas  adjacent  to  Red  River:  Bull. 
Geol.  Soc.  America,  vol.  5, 1894,  pp.  297-338,  pis.  1^13. 

1895. 
Vauohan,  T.  Watland.    The  stratigraphy  of  northwestern  Louisiana:  Am.  Geol.,  vol.  25,  1895,  pp. 
205-229;  Bull.  U.  S.  Geol.  Survey  No.  142,  1896,  65  pp.,  4  pis. 


a  Harris,  G.  D.,  Geol.  Survey  Louisiana.  Rept.  of  1902  [1901'],  pp.  19(>-252. 
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IQOO. 
Harris,  Gilbert  D.,  and  Veatch,  A.  C.    A  preliminary  report  on  the  geology  of  Louisiana:  Geol.  Survey 
Louisiana,  Rept.  for  1899,  [1900],  354  pp.,  62  pis.,  7  figs. 

1901. 
Hill,  Robert  T.    Geology  and  geography  of  the  Black  and  Grand  prairies,  Texas,  with  detailed  descrip- 
tions of  the  Cretaceous  formations  and  special  reference  to  artesian  waters:  Twenty-first  Ann.  Rept.  U.  S. 
Geol.  Survey,  pt.  7,  1901,  651  pp.,  71  pis.,  80  figs. 

Harris,  Gilbert  D.,  and  Veatch,  A. C.  A  report  on  the  geology  of  Louisiana:  Geol.  Survey  Louisiana, 
Rept.  of  1902,  [1902],  288  pp.,  44  pis.,  27  figs.  *  ' 

Taff,  Joseph  A.  Chalk  of  southwestern  Arkansas:  Twenty-second  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  3, 
1902,  pp.  687-742,  pis.,  47-53,  57-69. 

ELarris,  Gilbert  D.  Underground  waters  of  southern  Louisiana:  Water-Sup.  and  Irr.  Paper  U.  S. 
Geol.  Survey  No.  101,  1904,  98  pp.,  11  pis.,  15  figs. 


CHAPTER  I. 

GEOLOGY. 

INTRODUCTION. 
OUTLINE  OF  MAJOR  FEATURES  OF  PRESENT  TOPOGRAPHY. 

Topographically  northern  Louisiana  and  southern  Arkansas  form  an  area 
which  is  divisible  into  two  major  provinces,  the  Ouachita  Mountains  and  the  Gulf 
C)oastal  Plain. 

The  Ouachita  Moimtains  province  is  a  region  of  relatively  great  and  rugged 
relief,  ranging  from  500  to  2,000  feet  above  sea  level  and  composed  of  roughly 
parallel  ridges  separated  by  deep,  flat  valleys.  It  is  underlain  by  a  much  folded, 
steeply  inclined,  deeply  eroded  series  of  Paleozoic  sandstones,  shales,  and  limestones, 
and  has  been  developed  from  the  slightly  arched  surface  of  an  old  peneplain  by  the 
erosion  of  the  softer  beds. 

The  Gulf  Coastal  Plain  is  an  area  of  low  and  rounded  relief,  extending  in  this 
region  from  3"  to  600  feet  above  sea  level  (PI.  Ill,  in  pocket).  It  is  underlain  by  a 
series  of  relatively  soft  strata,  dipping  on  the  whole  gently  seaward,  in  which  the 
present  topography  has  been  formed  entirely  by  the  profound  dissection  of  an  old 
plain  level.  The  surface  of  this  old  plain  has  now  been  almost  completely  destroyed 
(PI.  I,  C  SLud  D)j  and  the  region  presents  two  principal  topographic  divisions — 
(1)  the  hill  lands  and  (2)  the  flood-plain  and  terrace  areas  (PI.  I,  B);  the  former 
representing  the  uplands  formed  of  rolling  hills,  composed  largely  of  the  older  beds 
of  the  Coastal  Plain,  and  the  latter  the  lowlands,  flat  or  benchlike  in  character, 
composed  of  redeposited  sediments  of  rather  recent  fluviatile  origin. 

In  the  flood-plain  region  three  features  of  very  recent  origin  are  to  be  noted — 
(1)  the  greater  depth  of  Ouachita  River  Valley  in  southern  Arkansas  as  compared 
with  the  Mississippi  Valley  at  the  same  latitude  (PI.  I,  C) ;  (2)  the  shoals  and  rapids 
which  are  found  in  the  midst  of  strips  of  mature  topography  on  Angelina  River  near 
its  mouth,  along  Sabine  River  from  Pendleton  to  Burrs  Ferry,  particularly  near 
Columbus  (PI.  XXVIII,  5,  figs.  14-16),  on  Red  River  near  Alexandria  (fig.  13), 
and  on  numerous  small  tributary  and  distributary  channels  in  the  Red  River  flood 
plain  between  latitude  32°  and  33°,  and  on  Ouachita  River  at  Catahoula  Shoals 
(figs.  10,  11),  and  (3)  the  lakes  which  occur  or  which  formerly  occurred  in  the  lower 
part  of  each  of  the  streams  tributary  to  Red  River  between  Alexandria  and  the 

a  The  elevation  of  extreme  low  water  in  tne  MisslBsippi  at  Red  River  Landing,  November  14, 1895  (Ann.  Rept.  Chief  of 
Engineers  for  1900,  pt.  4, 1900,  pp.  2543-2544).  According  to  the  maps  of  the  Mississippi  River  Commission  the  beds  of  Red, 
Ouachita,  and  Mississippi  rivers  and  of  Bayou  Macon  and  Boeuf  and  Tensas  rivers  often  extend  to  considerable  depths 
below  sea  level;  thus  the  Mississippi  at  Vicksburg  (Klineston)  reaches  a  depth  of  58  feet  below  sea  level,  at  Fort  Adams  112 
feet,  and  at  Miles  Landing,  4  miles  below  the  mouth  of  Red  River,  127  feet. 
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Arkansas-Louisiana  State  line  (fig.  1).  These  lakes  are  the  most  important  recent 
topographic  features  of  this  region,  having  been  formed  since  the  fifteenth  centun-, 
but  now  the  cause  of  their  formation  having  passed,  they  are  returning  to  their 
normal  status  as  tributary  streams.  Several  no  longer  exist,  though  still  represented 
on  maps  because  of  the  lack  of  recent  detailed  surveys  (p.  61). 

In  the  hill  lands  the  general  character  of  the  topography  is  irregular  and  rolling, 
the  hills  rising  100  to  200  feet  abovo  the  flat-bottomed  stream  channels  which  extend 
in  eyory  direction,  but  the  unequal  hardness  of  the  underlying  beds  has  given  rise 


Fio.  1— The  lakes  of  Red  River  Valley  in  Louisiana  at  their  fullest  recorded  development 

to  several  transverse  ranges  of  hills,  which  are  more  or  less  persistent  lor  many  miles 
and  follow  the  general  strike  of  the  fonnations  producing  them.  Of  these  the  Kis- 
atchie  Wold"  (PI.  I,  ^1),  which  is  produced  by  the  hard  sandstone  layers  in  the  Cata- 
houla (Grand  Gulf)  formation,  is  ])erha])s  the  most  important.  Others  are  the 
Sulphur  Wold,  formed  by  the  sandy  beds  of  the  lower  Eocene,  and  the  Saratoga 
and  Locksburg  wolds,  by  Cretaceous  formations.     The  transverse  valley  or  vale"  to 


«  For  definition  and  derivation  of  the  terms  wold  and  vale  stre  Prof  I*ai)er  U.  S  (Jcol.  Survey  No.  44,  1906,  p.  29. 
ims— No.  4rt— CH) 2 
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/ 1   :'  the  north  of  the  Sulphur  Wold,  though  not  very  well  marked,  has  determined  the 

location  of  the  Iron  Mountain  Railway  between  Little  Rock  and  Texarkana. 

Over  all  the  Coastal  Plain,  except  in  the  steeper  hill  areas  and  the  most  recent 
flood  plains,  are  low,  circular,  mound-like  elevations  that  are  in  themselves  of  minor 
significance,  but  are  relatively  important  because  of  their  persistence  and  wide  dis- 
tribution. They  are  from  20  to  100  feet  in  diameter  and  attain  a  maximum  eleva- 
tion of  6  feet  (PI.  XXVI,  p.  54).  They  are  particularly  abundant  in  the  terrace 
areas,  where  in  wet  weather  they  foim  low,  sandy  islands  in  the  midst  of  a  water- 
covered  clay  country.  Their  origin  is  one  of  the  most  interesting  and  perplexing 
problems  of  the  region.     (See  p.  55.) 

OUTLINE  OF  GEOLOGICAL  HISTORY. 

The  geologic  formations  of  this  area  may  be  classed  in  three  groups — (1)  the  pre- 
Cretaceous  rocks,  (2)  the  Cretaceous,  Eocene,  and  Oligocene  beds,  and  (3)  the  sur- 
ficial  deposits.  The  first  are  composed  of  highly  folded  Paleozoic  sediments,  which 
outcrop  on  the  northwestern  side  of  the  area  discussed  (PI.  Ill,  pocket)  and  underlie 
all  the  Coastal  Plain,  forming  the  basement  rocks  on  which  the  later  sediments  were 
laid  down  (fig.  2,  p.  17).  The  Cretaceous,  Eocene,  and  Oligocene  deposits  are  com- 
posed largely  of  unconsolidated  sands,  clays,  and  marls,  though  limestones  and 
sandstones  are  sometimes  encountered.  They  dip  coastward  at  a  very  low  angle, 
are  but  slightly  disturbed,  and  succeed  one  another  in  regular  sequence,  so  that  in 
passing  from  the  coast  to  the  mountains  successively  older  beds  are  encountered. 
Thus  while  ascending  topographically  the  traveler  descends  geologically. 

Over  this  Coastal  Plain  series  and  along  the  coastward  edge  of  the  Paleozoic 
rocks  is  an  irregular  mantle  of  gravel,  sand,  and  silt,  which  is  relatively  thin  in  the 
hill  areas  and  thick  beneath  the  larger  flood  plains  and  in  the  region  south  of  the 
Catahoula  and  Fleming  formations. 

The  table  opposite  gives  a  summary  of  the  features  that  together  make  up  the 
geologic  history.  It  shows  the  succession  of  the  strata,  the  age,  name,  thickness, 
and  character  of  each  formation,  and  the  events  of  degradation  and  deformation. 
It  is  arranged  in  the  order  in  which  the  formations  were  deposited — the  youngest  at 
the  top  and  the  oldest  at  the  bottom — and  should  therefore  be  read  from  the  bottom 
upward. 

HISTORICAL  GEOLOGY. 

PRE-CRETACEOUS. 

The  beds  exposed  in  the  mountain  regions  of  Arkansas  and  Indian  Territory 
represent,  for  the  most  part,  deposits  laid  down  beneath  the  sea  in  periods  extending 
back  to  a  very  early  time  in  the  earth^s  history.  In  Indian  Territory  TafT  has  found 
that  the  deposition  was  essentially  continuous  from  the  Cambrian  to  the  upper 
Carboniferous,  and  that  after  a  period  of  erosion,  particularly  well  marked  in  the 
Arbuckle  Mountains,  sedimentation  was  again  resumed.  In  western  Indian  Terri- 
tory these  beds  grade  up,  without  a  break,  into  deposits  with  Permian  and  Triassic 
aflinities. " 


a  IIUl,  R.  T.,  Twenty-first  Ann.  Kept.  U.  S.  GeoL  Sun'oy,  pt.  7, 19()1,  pp.  99-101. 


'% 


\ 


PRE-CEETACE0U8. 


17 


The  thickness  of  the  Canibro-Silurian  portion  of  these  sediments  in  Indian 
Territory  is  estimated  at  12,000  feet,"  that  of  the  Devonian  at  600  feet,^  and  that 
of  the  Carboniferous  at  24,500  feet;^  the  thickness  of  the  latter  in  Arkansas  is 
estimated  at  23,780  feet.^ 

The  land  area  from  which  the  material  for  these  immensely  thick  beds  was 
derived  lay  to  the  south  and  southeast,  and  the  relative  position  of  the  continental 
and  oceanic  areas  was,  therefore,  at  this  time  somewhat  reversed — the  ocean 
occupying  the  greater  part  of  wliat  is  now  the  central  and  western  United  States 
and  the  land  the  Coastal  Plain  of  the  eastern  and  southern  United  States  and  por- 
tions of  the  Atlantic  Ocean  and  Gulf  of  Mexico. 

Near  the  close  of  the  Carboniferous  these  beds  were  profoundly  folded  and 
faulted  along  the  line  of  w4iat  is  now  the  Appalacliian  Mountains.  These  folds 
extended  across  the  present  Mississippi  Valle}"  into  Arkansas,  Indian  Territory, 
and  Texas,  and  formed  in  this  portion  of  their  course  a  mountain  range  over- 
looking a  sea  that  stretched  westward  and  northwestward.  The  truncated  bases  of 
these  folded  and  faulted  strata  show  that  they  once  extended  many  thousands 
of  feet,  even  miles,  above  their  present  level  (fig.  2). 
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FiQ.  2.— North-south  section  near  Tishomingo,  Ind.  T.,  showing  in  a  general  way  the  peneplained  surface  and 
the  complex,  highly  disturbed  character  of  the  bed  rock  imderl3fing  the  Cretaceous  and  Tertiary  deposits  of 
the  Gulf  Coastal  Plain.    (After  Taff.)    I>ength  6.5  miles,  height  0.5  mile. 

The  wearing  away  of  these  thousands  and  thousands  of  feet  of  hard  Paleozoic 
rocks  required  a  very  long  lapse  of  time;  and  when  it  is  remembered  that  the 
extreme  height  indicated  was  not  reached  at  one  time,  but  was  the  result  of  more 
or  less  intermittent  movements  acting  through  long  periods,  and  that  the  erosive 
agents  did  not  at  any  time  have  the  advantage  of  the  extreme  gradient  which  would 
result  from  so  great  an  elevation,  some  idea  of  the  length  of  the  Triassic  and  Jurassic 
eons  may  be  obtained. 

Whatever  were  the  successive  stages  of  tliis  Triassic  and  Jurassic  dissection,  at 
the  close  of  the  Jurassic  this  region  showed  no  very  great  irregularities,  and  when 
the  land  began  to  tilt  gently  southward  as  the  result  of  a  new  adjustment  of  the 
earth's  surface  to  the  very  complex  group  of  factors  affecting  it,  the  sea  transgressed 
northward  over  a  relatively  level  plain  in  which  there  were  no  features  indicating 
topographically  the  greatly  disturbed  and  contorted  character  of  the  underlying 
rocks  (fig.  2). 

a  Tail,  J.  A.,  Geologic  Atlas  U.  S.,  folio  79,  U.  S.  Geol.  Survey,  1902. 

*  Taff,  J.  A.,  Geologic  Atlas  U.  S., folio  98,  U.  S.  Geol.  Survey,  1903. 

e  Drake, N.  F.,  Proc.  Am.  Philos.  Soc.,  vol.  36, 1898, p.  361 ;  Twenty-first  Ann.  Kept.  U.  S.  Geol.  Survey, pt.  7, 1901, p. 99. 

rf  Branner,  J.  C,  Am.  Jour.  Sci.,  4th  ser.,  voL  4, 1897,  p.  358. 
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CRETACEOUS. 


CONDmONS    OF   DEPOSITION. 

The  depression  just  mentioned  marked  the  beginning  of  the  Cretaceous,  and  in 
the  ocean  which  then  covered  this  part  of  North  America  (PI.  II,  A)  all  the  deposits 
which  are  now  recognized  as  the  main  formations  of  this  portion  of  the  Coastal  Plain 
were  laid  down  in  Cretaceous  and  Tertiary  time.     The  alternations  of  sands,  clays, 

maris,  and  limestones 
which  now  underiie  this 
region  indicate  varying 
depths  of  ocean  water  on 
this  old  sea  floor,  and  show 
that  many  changes  took 
place  in  the  relative  eleva- 
tion of  the  land  and  water, 
but  the  submergence  be- 
neath the  sea  was  essen- 
tially continuous  from 
early  Cretaceous  to  late 
Oligocene   time. 

The  different  formations 
recognized  in  this  region 
represent  periods  of  depo- 
sition during  which  the 
conditions  were  essentially 
the  same  and  certain  forms 
of  life  reached  a  peculiarly 
characteristic  develop- 
ment.  The  progressive 
changes  in  the  character 
of  the  animals  inhabiting 
these  waters  make  their 
remains — the  fossil  shells 
and  bones  so  common  over 
much  of  the  region — of 
^reat  value  as  indicators 
of  the  time  at  which  the 
particular  beds  in  which 
they  occur  were  deposited 
and,  therefore,  the  position  of  these  beds  in  the  general  series  of  deposits. 

If  these  fluctuations  in  the  relative  elevation  of  the  land  and  sea  had  occurred 
entirely  in  one  plane,  that  is,  if  the  land  had  been  lifted  and  lowered  without  the 
shore  line  of  one  period  cutting  that  of  another,  the  present  outcrops  of  the  deposits 
would  have  been  roughly  parallel.  vSince,  liowever,  these  iiiovonients  were  irregular 
and  there  was  warpinjj:  in  a  direction  not  entirely  parallel  to  the  first  shore  line,  the 
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Fig.  3.— Map  showing  overlap  of  upper  Cretaceous  on  lower  Cretaceoua  and  of 
Tertiary  on  Cretaceous  in  the  MiRsiasipri  Valley. 
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new  shore  line  cuts  the  old  one  obliquely  and  the  present  outcrops  are  wedge  shaped, 
the  point  of  the  wedge  being  in  the  direction  of  the  depression. 

This  decrease  in  the  area  of  outcrop  of  formations  due  to  a  progressive  change  in 
the  direction  of  the  shore  line  is  well  shown  in  southern  Arkansas,  where  the  lowest 
deposits  of  the  Cretaceous,  which  occur  along  the  base  of  the  mountains,  gradually 
taper  out  toward  the  east  and  are  succeeded  by  the  upper  Cretaceous  deposits,  which 
are  in  turn  overlapped  by  the  Eocene  (fig.  3).  Apparently  the  Mississippi  embay- 
ment  was  but  an  insignificant  feature  of  the  shore  line  in  the  early  Cretaceous  (PL  II, 
A)  and  did  not  attain  its  maximum  development  until  late  Cretaceous  and  early 
Eocene  time  (PI.  II,  0).  On  account  of  this  pivotal  location  of  southwestern 
Arkansas  the  Cretaceous  deposits,  except  possibly  the  uppermost,  are  less  fully/ 
exposed  and  developed  there  than  in  central  and  eastern  Texas.  Many  of  the  beds 
are  entirely  absent,  or  are  so  changed  in  general  character  that  they  have  not  yet 
been  definitely  recognized  and  frequent  recourse  is  necessar}^  to  the  Texas  and  Indian 
Territory  areas  for  details  lacking  in  this  section. 

MA.IOR    DIVISIONS. 

The  major  divisions  recognized  by  Hill  in  the  Texas  region,  together  with  the 
development  in  Arkansas  and  Indian  Territory,  are  given  in  the  following  table: 

Major  dim-sionft  of  the  Creia/^eous  in  Texas,  Arkansas ,  and  Indian  Territory. 


Texas  classification  (Hilla). 

Arkansas  development. 

Indian  Territory  (Taff «»). 

Series. 

Group. 

Formation. 

Formation. 

Formation. 

3Q 

Arkadclphia. 

o 

Montana. 

Navarro. 

Nacatoch. 

Marlbrook. 

— 

_ 

Annona. 

K 

Taylor. 

Brownstown. 

5 

Colorado. 

Austin. r 

it 

Dakota. 

Eagle  Ford. 

\Voodl)ino. 
Budii. 

Bingen  sand.d 

3 
o 

Silo  sandstone. 

Bennington  limestone. 

"w 

Washita. 

Donison. 
Fort  Worth. 
Proston. 

(Not  dilTorentiated.) 

Bokchito  formation. 

O 

Caddo  limestone. 

h 

Kiamiehi  formation. 

Edwards. 

I 

Frpdoricksburg, 

Comanche  Ppak, 

Cioodlaiid  limostonr. 

Goodland  limestone. 

' 

Walnut. 

c 

Paluxy. 

o 

1  Trinity. 

Cilon  Rose. 

Trinity  sand. 

Trinity  sand. 

o 

1 

Travcrs  Teak, 

1 ,  _l 

iiHill,  R.  T.,  Twenty-first  Ann.  Kept.  V.  S.  (moI.  Survey,  pt.  7. 19()1.  pp.  114-115. 
6Tafl,  J.  A.,  Geologic  Atlas  U.  S.,  folio  1\),  \\  S.  Gool.  Surv(  y.  1<K)2;  folioW.  l'K)3. 
e  Not  found  east  of  Paris,  Tex. 

d  The  Bingen,  while  the  lithological  counterpart  of  the  Woodbine,  apparently  contains  littoral  equivalents  of  the 
Austin  and  Eagle  Ford.    (Sec  p.  24.) 
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LOWER   CRETACEOUS   OR    COMANCHE    SERIES. 
CONDITIONS  OF  DEPOSITION. 

The  lowest  Cretaceous  beds  represent  the  near-shore  deposits  of  the  sea  advanc- 
ing over  the  old  Jurassic  peneplain  and  are,  therefore,  sandy  and  contain  vegetable 
remains,  as  well  as  brackish-water  shells.  These  ar^  succeeded  by  limestone  and 
marls,  indicating  deeper  water,  and  these  in  turn  are  limited  above  b}^  the  great  sand 
beds  that  represent  the  extreme  shallow-water  conditions  which  marked  the  begin- 
ning of  the  upper  Cretaceous. 

In  Arkansas  only  the  lowest  of  the  series,  the  Trinity  sand,  is  well  developed, 
although  near  the  Indian  Territory  line  are  good  outcrops  of  the  Goodland  limestone, 
overlain  by  a  series  of  marl  and  limestone  beds,  which,  with  the  Goodland  limestone, 
represent  the  other  two  grand  divisions  of  the  Comanche  series,  the  Fredericksburg 
and  the  Washita. 

TRINITY  SAND.  ^ 

The  Trinity  sand,  the  oldest  and  lowest  fonnation  of  the  Coastal  Plain  series  in 
this  region,  outcrops  in  a  narrow  band  6  to  12  miles  wide,  which  extends  westward 
along  the  base  of  the  Ouachita  and  Arbuckle  mountains  from  Wolf  Creek  in  Pike 
County,  Ark.  (PI.  Ill),  into  Indian  Territory  to  a  point  somewhat  west  of  Ardmore, 
where  it  turns  south  toward  Austin.  Because  of  its  extensive  development  about 
the  headwaters  of  Trinity  River  in  Wise,  Tarrant,  and  Parker  counties,  Tex.,  it  has 
been  called  the  Trinity  sand  ©r  Trinity  formation. 

South  of  Tishomingo  and  Atoka,  in  the  Choctaw  Nation,  this  formation  consists 
of  a  fine  yellowish  pack  sand,  with  irregular  conglomerate  beds  at  the  base,  and  con- 
tains occasional  lenticular  masses  of  clays,  the  whole  having  an  aggregate  thickness  of 
200  to  400  feet.^  In  this  region  it  contains  no  fossils  except  occasional  tree  trunks, 
thought  by  Taflf  to  be  driftwood.  Eastward  these  beds  become  more  clayey  in 
character  and  in  southern  Arkansas  contain  frequent  thin  layers  of  yellowish  lime- 
stone, composed  largely  of  the  small  oyster  Ostreafranlclini  Coquand  (PI.  IV),  together 
with  other  near-shore  or  brackish-water  forms.  Occasional  thin  beds  of  gypsum^ 
like  that  at  the  Plaster  or  Gypsum  Bluflf  on  Little  Missouri  River  near  Murfreesboro 
(PI.  V,  ^4),  occur,  and  with  the  limestone  beds  indicate  that  the  water  obtained  in 
the  deep  wells  which  penetrate  this  formation  in  southern  Arkansas  will  not  be  of  as 
good  quality  as  that  obtained  farther  west,  where  the  sands  are  relatively  purer. 

Ilill,  in  1888,  estimated  the  thickness  of  this  formation  in  southern  Arkansas  at 
over  250  feet,^  but  a  well  (393)  ^  drilled  for  Mr.  D.  J.  Sassamen  2  miles  north  of  Cen- 
terpoint,  which  reached  a  depth  of  500  feet  without  striking  bed  rock,  indicates  that 
the  total  thickness  is  over  600  feet  and  that  the  southward  slope  or  dip  of  the  strata 
is  here  over  100  feet  per  mile. 

a  Tafl,  J.  A.,  Geologic  Atlaa  U.  S.,foUo  79,  U.  8.  Geol.  Survey,  1902;  folio  08,  I9a3. 

f>  Ann.  Rept.  Geol.  Survey  Arkansas  for  1888,  vol.  2, 1888,  p.  188. 

e  The  numbers  in  parentheses  after  references  to  wells  correspond  to  those  used  in  the  table  of  well  records  in  Chapter  V. 
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CHARACTERISTIC  FOSSILS  OF  THE  TRINITY  FORMATION   IN  SOUTHERN  ARKANSAS. 
1.  1^  1^  1*.  H   Ottraa  franklin!  Coquatd.  2,  2\  Glauconia  brannan  Hill.  3,  3\  Astarta?  pikansit  Hill. 


GYPSUM    BED   AT    PLASTER   BLUFF.   ON    LITTLE   MISSOURI    RIVER.   3    MILES  SOUTH   OF 
MURFREESBORO.   ARK. 

An  (luti-rop  of  the  Trinity  formation.      Photograpti  by  J.  A.  Taff. 


B.     TYPICAL   LANDSLIP   BENCH,  SIDE  OF   ROCKY    MOUNTAIN,   5    MILES   EAST  OF   HOPE,   ARK. 
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OOODLAHS  LIXESTONE. 

Above  the  Trinity  formation  is  a  thin  bed  of  chalky  limestone  15  to  25  feet 
thick,  which,  because  of  its  whiteness  and  firmness,  contrasts  sharply  both  with 
the  Trinity  sand  and  with  the  series  of  marls  with  thin  limestone  layers  that  over- 
lie it.  Because  of  these  features  it  is  easily  traced  from  its  type  locality,  2  miles 
north  of  Goodland,  on  the  St.  Louis  and  San  Francisco  Railroad,  in  the  Choctaw 
Nation,  Indian  Territory,  both  eastward  to  Cerro  Gordo,  on  Little  River,  in  Arkansas, 
and  westward  past  Oakland  and  Marietta,  in  the  Chickasaw  Nation.  It  is  every- 
where in  this  region  churacterzied  by  the  peculiar  fossils  shown  in  PI.  VI.  South 
of  Red  River  in  Texas  it  increases  gradually  in  thickness  until  it  reaches  a  total  of 
700  feet  on  the  Rio  Grande,"  where  it  is  composed  of  two  members  which  are  called 
the  Comanche  Peak  and  PMwards  formations. 

WASHITA  OROXrP^ 

Above  the  Goodland  limestone,  near  Cerro  Gordo,  Ark.,  is  a  series  of  calcareous 
clays,  containing  thin  beds  of  limestone,  and  having  a  total  thickness  of  over  250 
feet.''  These  beds  have  not  yet  been  carefully  studied,  but  Hill's  reconnaissance 
in  1888  has  shown  that  they  may  be  regarded  as  the  representatives  of  the  Pre^ston, 
Fort  Worth,  and  Denison  formations  of  the  Texas  section  ^  and  of  their  equivalents 
in  Indian  Territory — the  Kiamichi,  Caddo,  Bokchito,  and  Bennington  formations 
of  Taff. 

This  Indian  Territory  series  along  the  line  of  the  Missouri,  Kansas  and  Texas 
Railway,  south  of  Atoka,  in  the  Choctaw  Nation,  is  characterized  by  the  fossils 
shown  in  PL  VII,  and  shows  the  following  lithologic  units: 

Section  of  the  Washita  group  of  the  lower  Cretaceous  in  Indian  Territory  in  the  southern  part  of  the  Atoka  quadrangU 

(Taff).d 

Silo  (Woodbine)  sandstone. 

Feet. 

4.  Bennington  limestone.     Blue  shell  limestone 10-15 

3.  Bokchito  formation.     Red  and  blue  clay,  with  thin  ferruginous  limestone 

beds  and  lentils  of  friable  sandstone 140 

2.  Caddo  limestone.  Yellow  and  whit«  limestone,  with  thin  marly  l)eds...  Ci) 
1.  Kiamichi  formation.     Blue  friable  clay,  with  shell  limestone  beds  in 

lower  portions 150 

Goodland  limestone. 

Total  thickness  of  Washita  division 365 

The  thickness  of  the  Washita  group  in  a  well  sunk  1  mile  south  of  Denison, 
Tex.,  is  given  by  Ilil^  as  about  400  feet.  In  the  deep  wells  at  Paris,  Tex.,  it  is 
between  300  and  400  feet./ 

oHill,R.T.,Twcnth-nrst  Ann.  Kept.  U.S.  Geol.  Survey,pt.7,190l,p.214. 

ft  Ann.  Kept.  Geol.  Sun-ej'  Arkansa.s  for  1888,  vol.  2, 1888,  pp.  1 10-1 11 . 

eSee  PI.  Ill,  which,  In  so  far  as  it  relates  to  the  Cretaceous  in  Indian  Torritory  and  Texas  (except  the  l>oundary  of  the 
Trinity  formation),  has  Wen  compiled  from  Ilillls  report  on  the  Black  and  Grand  prairies:  Twenty-first  Ann.  Rept.  U.  8. 
OeoL  Survey,  pt.  7, 1901 ,  pp.  216, 223, 261,  pi.  66. 

rfGeol.  Atlas  U.  S.,  folio  79.  T'.  S.  Geol.  .Survey,  1902. 

«Twenty-flrst  Ann.  Kept.  U.  S.  Geol.  Survey, pt.  7, 1901,pp.618-()19. 

/Ibid.,  p.  629. 
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UPPER   CRETACEOUS   OR   GULF   SERIES. 
CONDITIONS  OF  DEPOSITION. 

At  the  close  of  the  lower  Cretaceous  there  was  evidently  a  considerable  change 
in  the  depth  of  the  ocean  waters  in  the  Texas  and  Arkansas  areas,  since  overlying  the 
marine  deposits  of  the  Washita  series  are  sands  and  clays  containing  lignite  and 
other  remains  of  land  plants  (PL  VIII)  of  species  very  similar  indeed  to  those  of 
to-day,  whose  ancestors  they  probably  were.  In  many  places  there  is  some  evi- 
dence of  slight  erosion  of  the  lower  beds  before  these  littoral  deposits  were  laid  down, 
and  some  portions  of  this  area  may  have  been  dry  land  for  a  limited  time. 

The  coast  line  was  much  nearer  its  present  position  than  during  the  lower  Creta- 
ceous (Fl.  II,  p.  18),  though  the  greater  part  of  western  North  America,  with  the 
exception  of  the  land  along  the  older  mountain  chains  of  the  Pacific  coast,  was  one 
vast  swampy  area  but  little,  if  any,  above  ocean  level.  As  the  lowering  of  the 
land  continued,  deeper-water  deposits  succeeded  these  near-shore  ones: — at  first 
dark-colored  clays,  then  marls  filled  with  marine  shells,  or  even  chalks,  which, 
composed  almost  entirely  of  the  microscopic  remains  of  minute  animals,  represent 
deep  water,  though  not  abyssal  conditions. 

As  a  result  of  this  submergence  the  low-lying  area  in  western  North  America 
became  a  great  mediterranean  sea  which  connected  the  Gulf  of  Mexico  and  the 
Arctic  Ocean.  In  the  Texas-Arkansas  area  the  depression  was  at  first  greatest  to 
the  southwest,  but  during  the  latter  part  of  the  Cretaceous  the  movement  was 
reversed  and  the  western  region  was  gradually  elevated  as  area  near  the  Mississippi 
was  depressed.  This  resulted  finally  in  the  development  of  the  Mississippi  embay- 
ment  and  in  the  severing  of  the  connection  between  the  Gulf  and  the  interior  sea, 
which  was  thus  converted  into  a  series  of  great  inland  lakes  which  persisted  through 
much  of  the  Tertiary.  Because  of  this  east-west  and  then  west-east  tilting  the 
lower  portion  of  the  upper  Cretaceous,  which  in  central  Texas  is  characterized  by 
thick  limestone  and  light-colored  marl  beds,  is  in  Arkansas  and  Indian  Territory 
composed  entirely  of  near-shore  sands  with  no  marine  fossils;  while  the  upper 
portions,  which  in  Texas  are  dark-colored  calcareous  clays,  contain  in  Arkansas, 
Mississippi,  and  Alabama  a  large  percentage  of  chalk  and  chalk  marls. 

Above,  these  beds  pass  through  the  limestone  and  marls  of  the  lowest  Eocene 
(Midway)  into  the  lignitiferous  near-shore  deposits  of  the  Sabine,  which  mark  not 
only  the  return  of  the  littoral  conditions  that  initiated  the  upper  Cretaceous,  but 
also  the  completion  of  the  cycle  of  deposition. 

MAJOR  DIVISIONS. 

The  upper  Cretaceous  of  Arkansas  is  thus  composed  of  the  following  members, 
beginning  with  the  lowest : 

1.  Sands  with  bituminous,  laminated   clays  containing   leaf   impressions  (PI.  VIII)  and   lignite   beds — the 

Bingen  formation. 

2.  Blue  calcareous  clay  with  Exogyra  ponderosa  (PI.  IX) — the  Brownstown  formation. 

3.  White  chalk — the  Annona  chalk. 

4.  Calcareous  clay  or  clayey  chalk,  with  considerable  green  sand — the  Marlbrook  formation. 

5.  Indurated  sand,  with  thin  calcareous  and  quartzitic  layers  locally  called  "water  rocks"  (PI.  XII,  B,  C)^ 

jilaucoiiitic  in  part — the  Xa-'utocli  sand. 

6.  Dark  calcareous  tlays,  fossilifcrous  below,  whicli  pass  upward  without  a  sharp  l»rcak  into  tlic  sandy,  ligni- 

tiferous lower  Eocene  l)eds     the  Arkadelphia  clay. 
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CHARACTERISTIC  FOSSILS  OF  THE  GOODLANO  LIMESTONE. 


1,  1*.  1^  Exogyra  texana  Ro«m«r. 

2*,  2^.  Gryphata  marcoui  Hill  and  Vaughan. 


3*,  3^.  PMudodiad«ma  teianum  Rotmer. 
4«,  4^.  EnallatUr  t«xanu*  Ro«m«r. 


\t.  k.  OtdLteieAL  tuKVEY 
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CHARACTERISTIC  FOSSILS  OF  THE  WASHITA  GROUP. 


1,  1*.  Gryphaea  navia  Hall  (Kiamichi  formntion). 

2,  2*.  Gryphaa  washitaentit  Hill  (Caddo  formation). 

3,  3*.  Schloenbachia  leonensis  Conrad  (Caddo  formation). 


4,  4\  4*>.  Ostrea  quadnplicata  Shumard  i  Bokchito  formation). 

5,  5*.  Gryphaoa  mucronata  Gabb  ( Bennmgton  limestone). 

6,  6».   Exogyra  arietina  Roemer  (Benn  ng'.on  limestone). 
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BINOEN  8AKD. 
CHARACTERIZATION    AND   DISTRIBUTION. 

The  near-shore  character  of  the  Bingen  sand  is  in  such  contrast  to  the  overlying 
and  underhang  Cretaceous  marls  and  in  the  outcrop  is  so  similar  to  the  overlying 
sandy  surficial  deposits  of  the  late  Tertiary  that  in  aVrkansas  it  nas  heretofore,  with 
the  exception  of  a  limited  outcrop  near  Morris  Ferry,  either  been  confused  with  the 
surficial  deposits  or  been  regarded  as  an  outlier  of  the  Lower  Eocene  beds,  which  it 
closely  resembles  lithologically.  ^ 

This  formation  consists  of  white  or  brown  sands  and  clays  containing  some  green- 
sand  and  considerable  lignite  or  lignitiferous  matter,  in  which  respect  it  differs  from 
the  overlying  formations.  It  forms,  where  best  dev(^loped  in  Arkansas  (PL  III,  in 
pocket) ,  a  sandy  country  witli  many  sj)rings.  Its  most  easterly  outcrop  is  on  Ouachita 
River  just  below  tlie  moutli  of  l)e  Roche  Creek,  where  it  is  represented  by  a  thin  bed 
of  lignite  with  accompanying  sands. '^  Across  Clark  County  there  are  many  small 
outcrops  along  the  edge  of  the  Paleozoic  rocks  -notabh^  at  Big  De  Gray  Creek  (sec.  3, 
T.  7  S.,  R.  20  W.),  near  Hollywood,  and  at  Clear  Springs.^  In  .Pike  County  it 
leaves  the  Paleozoic  border  (PI.  Ill)  and  is  well  developed  about  Bingen,  from 
which  locality  Hill  named  the  formation  in  1888,^  between  Nashville  and  Center- 
point,  around  and  north  of  Mineral  Springs  and  north  of  Ben  Lomond. 

The  section  at  the  ^^Coal  Shaft"  near  Ben  Lomond  (NW.  i  SE.  i  sec.  32,  T.  10 
S.,  R.  29  W.)  is  as  follows: 

Section  at  "  Coal  Shaft "  near  Ben  Lomond,  ArJc. 

Feet. 

1.  Hillside,  covered 

2.  Soft  gray  and  brown,  finely  laminated  sandstone  with  poor  leaf  impres- 

sions  ' 8 

3.  "  Coal " — impure  sandy  lij^nite  of  no  commercial  value 1.5 

4.  Irregularly    bedded  white  sand,  with  some  vegetable  matter  and  thin 

plates'  of  iron 4 

Elevation  of  base  of  section  is  approximately  300  feet  above  sea  level. 

Half  a  mile  soutli  of  this  outcrop  the  Marl  brook  beds,  containing  many  typical 
fossil  oysters,  show  in  the  hillsides,  and  these  Coal  Bluff  bc^ds  must  be  regarded  as 
very  near  the  top  of  the  Bingen  formation.  The  character  and  thickness  of  the 
beds  between  this  outcrop  and  the  limited  outcrop  of  greensands  near  Morris  Ferry, 
described  by  Hill,  which  occur  near  the  base  of  the  Bingen  formation,  is  largely  a 
matter  of  conjecture.  They  have  not  yet  been  completely  penetrated  with  a  drill, 
and  the  outcrops  thus  far  seen  are  too  fragmentary  and  meager  to  indicate  clearly 
their  character.  Mr.  R.  W.  Smith,  who  has  had  an  extensive  experience  in  drilling 
wells,  states  (well  386^)  that  around  Albrook  below  the  "coal  bed,"  which  is  encoun- 
tered at  the  base  of  the  marl,  there  are  100  feet  of  fine  porous  sandstone.     This 

a  Hill,  R.  T.,  Ann.  Kept.  Guo!.  Survey  Arkansas  for  1SS8,  vol.  2.  1888.  pp  .V)-r>8;  Bull.  Ceoi.  Soc.  America,  vol  5,  1893,  p. 
309,  pi.  12;  Twenty-first  Ann.  Hopt.  V.  S   Geo!.  Survey,  pt.  7,  1901.  p.  lOJ,  11^'  21. 

b  Hay,  O  P  .  Tho  northern  limit  of  the  Mesozoic  rooks  in  Arkansas:  Ann.  Kept.  (leol.  Survey  Arkansa.s  for  1888,  vol.  2, 
1888,  p.  26,".. 

e  Ibid.,  pp  267.  2f)9,  272,  274-275. 

d  Ann   Ropt  Geol.  Survey  Arkansas  for  1888,  vol.  2,  1SH.<<,  pp.  5(>-rA, 

<  See  Chapter  V. 
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probably  does  not  represent  the  entire  thickness  of  the  formation,  and  additional 
water-bearing  sands  with  intercalated  clay  layers  are  to  be  expected  below.  At 
Ben  Lomond  (well  No.  717**)  below  the  first  water-bearing  sandstone,  which  is  100 
feet  thick  and  stratigi-aphically  below  the  lignite  outcropping  at  the  ''Coal  Shaft'* 
above  mentioned,  a  ''blue  rock  and  a  white  substance,  like  glass,''  are  reported, 
below  which  water-bearing  gravel  is  encountered.  The  total  thickness  of  the 
formation  along  the  cutcrop  in  southern  Howard  County,  Ark.,  is  over  500  feet 
(PL  XXXVII,  sec.  F,  p.  70). 

RELATION   TO  TEXAS   AREA. 

To  the  west  and  south  the  beds  below  the  Brownstown  and  Taylor  marls  thicken 
rapidly,  and  the  various  sand  beds  encountered  together  in  southern  Sevier  and 
,Howard  counties,  iVrk.,  become  greatly  separated  by  layers  of  clay.  Thus  the 
sand  which  is  encountered  in  Arkansas  immediately  below  the  Brownstown  marl, 


Annona  chalk. 

Brownstown  clay. 

Sob-Clarksvi'lle  sand  -f 

Ek^le  Ford  clay. 


Woodbina  sand 
and  sandy  clay. 


Annona  chalk. 
Brownatown  clay. 
Sub-Clarltavilk  aar 


Bin^cn  sand  and 


:,Bin^cnBan< 


FiQ.4.— Diagram  showing  the  relation  of  upper  Cretaceous  beds,  below  the  Annona  chalk,  in  the  sections  at  White  CUfls, 

Ark.,  and  Clarksville,  Tex. 

or  200  to  300  feet  below  the  Annona  chalk,  is  reached  in  wells  at  Clarksville,  Tex., 
(1112,  1114°),  500  feet  below  the  Annona  chalk,  or  at  about  the  base  of  the  Taylor 
formation  (fig.  4).  At  this  point,  however,  because  of  the  interposition  of  the 
Eagle  Ford  formation — a  black  clay  containing  some  selenite  crystals  and  charac- 
terized by  species  of  shells  not  yet  found  in  the  Arkansas  region — the  water-bearing 
bed  is  500  feet  above  the  uppermost  Woodbine.  Similarly  the  pack  sand  encoun- 
tered in  the  Paris,  Tex.,  welP  between  60  and  80  feet  and  apparently  at  the  same 
horizon,  is  600  to  700  feet  above  the  top  of  the  Woodbine  and  1,100  to  1,300  feet 
above  its  base.  The  Bingen  sand,  then,  while  the  lithological  counterpart  of  the 
Woodbine  formation,  is  apparently  the  time  equivalent  of  all  the  beds  of  the  lower 
Cretaceous  below  the  Brownstow^n  and  Taylor  formations,  a  fact  which  indicates 
that  during  the  early  part  of  the  upper  Cretaceous  this  region  w^as  relatively  sta- 
tionary, while  the  country  to  the  west  was  subjected  to  considerable  oscillation. 


a  See  Chapter  V. 


b  Twenty-first  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  7, 1901,  p.  629. 
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FOSSIL  LEAVES  FROM  THE  WOODBINE  FORMATION. 


1  Diotpyrot  tteenitrupi?  Heer. 

2.  Lind«ra  vsnutta  Ltsq. 

3.  Oiospyro*  primatva  H««r. 

4.  Andromeda  pfaffiana  H««r. 


5.  Cinnamomum  heeri 

6.  Salix  hay«i  L«sq. 

7.  Myrica  longa  H««r. 


L««q. 
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SUB-CLARKSV1LLE   SAND. 


For  convenience  of  reference  the  sand  bed  wliich  in  the  Clarksville  and  Paris 
wells  occurs  near  the  base  of  the  Brownstown  (Taylor)  formation  and  which  to  the 
east  is  found  at  the  top  of  the  Bingen  sand  (fig.  4)  will  bo  called  the  sub-Clarksville 
sand,  from  its  typical  development  in  the  wells  at  Clarksville,  Tex. 

BR0WN8T0WN  FORMATION. 

The  BrowTistowTi  formation,  into  which  tlie  Bingen  sand  gradually  grades,  is 
well  developed  in  the  southern  part  of  Sevier  County,  aVrk.,  about  Brownstown, 
from  whicli  place  it  takes  its  name.  It  is  a  blue  or  gray  calcareous  clay  containing 
many  fossil  oysters  and  is  characteriz(»d  by  the  presence  of  tlie  large  oyster  Exogyra 
ponderosa  (PI.  IX),  whence  it  has  sometimes  been  called  the  Exogyra  ponderosa 
marl.  The  soil  derived  from  tliis  formation,  when  not  mixed  with  surficial  deposits, 
is  black  and  waxy,  but  the  subsoil  is  yellow,  and  in  most  of  its  outcrops  the  bed  is  a 
yellow  clay  marl.  It  is  limited  above  by  the  Annona  chalk  and  has  a  total  tliickness 
of  150  feet  in  the  eastern  part  of  tlie  area  and  600  feet  in  the  western. 

This  name  was  first  applied  by  Hill  to  marl  beds  typically  developed  at  Browns- 
town, Ark.,  which  at  that  time  he  thought  were  above  the  Annona  (White  Cliflfs) 
chalk. "  In  his  report  on  the  geology  of  part  of  Texas,  Indian  Territory,  and  Arkansas 
adjacent  to  Red  River  he  used  Brownstown  to  include  aU  the  beds  between  the 
Annona  chalk  and  Washington  (Nacatoch)  beds.*  Later,  appreciating  that  the 
beds  at  Brownstown  are  below  the  Annona  chalk,  he  gave  them  their  right  strati- 
graphic  position,  but  included  with  them  the  marls  which  overlie  the  Annona 
chalk.  ^  The  term  is  now  defined  to  include  the  blue  clay  marls  between  the  Bingen 
sand  and  the  Annona  chalk. 

AKNOKA  CHALK. 

This  formation,  which  was  first  called  the  White  Cliffs  chalk  ^  from  the  bluffs 
and  village  of  that  name  on  Little  River,  in  the  northeastern  part  of  Little  River 
County,  Ark.,  was  renamed  the  Annona  chalk*  from  the  town  of  Annona,  Red 
River  County,  Tex.,  because  it  was  found  that  WHiite  Cliffs  as  a  formation  name  had 
been  applied  by  Powell^  to  certain  Jiu*atrias  beds  in  Utah.  It  consists  of  white 
chalk,  which  at  White  CUffs  has  a  tliickness  of  over  100  feet,  but  thins  out  rapidly 
to  the  east,  disappearing  entirely  before  reaching  Okolona,  where  Taff  has  found 
only  the  chalky  marl  which,  at  the  type  locality,  underlies  it.  To  the  west  outcrops 
are  found  at  Rocky  Comfort  and  across  southern  Red  River  and  I^amar  counties  in 
Texas. 

«  Ann.  Kept.  Geol.  Survey  Arkansas  for  1888,  vol.  2,  1888,  pp.  86-87. 

b  Bull,  Geol.  Soc.  America,  vol.  5,  1894.  p.  30*2,  pi.  12. 

c  Twenty-first  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  7,  1901,  p.  340. 

d  Hill,  R.  T.,  Aniv  Rept.  Gool.  Survey  Arkanaas  for  1888,  vol.  2,  1888,  pp.  87-89. 

'Ilill,  R.  T.,  Bull.  Geol.  Soc.  America,  vol.  5,  1894,  p.  308;  Twenty-first  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  7,  1901.  p. 
340.  iriU's  spelling  Anona  has  been  changed  to  Annona,  the  spelling  used  in  the  Postiil  Guide  and  on  TTiU's  map  of  the  Black 
and  Grand  prairies  of  Texas,  18<)9  rTwenty-first  Ann.  Kept.  V.  S.  Geo).  Sur\-ey,  {)t.  7,  1901,  pi.  a5). 

/Geology  of  Uinta  Mountains:  U.  S.  Geog.  and  Geol.  Sur\'cy  Terr.,  1876,  pp.  41,  Til,  151. 
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The  section  at  White  Cliffs  Landing  (PI.  XII,  A,  p.  28)  is  as  follows: 

Section  at  White  Cliffs  Landing,  LitHe  River  County,  ArJcf* 

Feet. 

1.  Massive  creamy-white  chalk,  in  beds  from  1  to  10  feet  thick,  separated  by  thin  partings  of  very 

slightly  laminated  chalk 60 

2.  Massive,  dull  bluish-white  sihceous  chalk,  slightly  harder  than  the  pure  chalk  of  1.    This  chalk  is 

practically  without  indication  of  bedding,  and  because  of  its  hardness  it  projects  in  a  steep  bench 
overhanging  the  less  chalky  and  friable  beds  below 25 

3.  Massive,  very  siliceous,  dull-blue  argillaceous  chalk  marl.     This  bed  contains  more  than  twice  as 

much  sand  and  nearly  three  times  as  much  clay  as  the  overlying  bed.  The  rock  is  very  friable 
and  weathers  in  recesses  beneath  the  sihceous  chalk 8 

4.  Bluish,  sandy,  chalky  marl,  containing  great  numbers  of  the  fossil  shell  GryphsM  vesicularis  var. 

Except  for  the  abundant  fossils  this  rock  would  be  classed  with  3,  though  it  is  probably  slightly 
more  sandy 7 

5.  Bluish,  sandy,  chalky  marl,  gradually  increasing  in  sandiness  from  the  top  downward  to  the. level 

of  the  river.  This  bed  contains  Gryphsea  vesicularis  var.,  but  not  in  such  abundance  as  4;  also 
many  fossils  of  the  large  and  heavy  oyster-  Exogyra  ponderosa,  as  well  as  others  conmion  to  the 
upper  Cretaceous  marls 35 

MABLBROOK  FORMATION.  & 

The  Annona  chalk  is  succeeded  by  a  series  of  blue,  chalky,  somewhat 
glauconitic  marls,  in  places  impure  chalk.  The  most  extensive  outcrops  of 
this  formation  are  along  the  ridge  which  extends  from  Marlbrook,  the  type  locality 
in  Hempstead  County,  to  Saratoga,  in  southern  Howard  County  (PI.  Ill,  in  pocket). 
It  forms  a  stiff  black  soil  in  which  the  skull-shaped  oyster  Gryjjhsea  vesicularis  (PI. 
X)  is  very  abundant.  About  200  to  300  feet  above  the  base  of  this  formation  is  a 
very  chalky  layer  20  to  50  feet  thick,  which  has  been  called  the  Saratoga  chalk 
marl  or  the  Saratoga  formation.^  It  is  exposed  in  the  Marlbrook-Saratoga  region 
at  the  town  of  Okolona,  where  it  is  called  '^cistern  rock; ''at  Dobyville,  and  on  Little 
and  Big  Deciper  creeks  in  Clark  County.  It  is  reported  in  well  borings  at  Gurdon 
(83),  at  Texarkana  (480),  and  possibly  at  Frierson,  La.  (871).  The  thickness  is 
120  feet  at  Gurdon  (probably  including  large  amounts  of  chalky  marl  not  properly 
referable  to  this  horizon),  70  feet  at  Texarkana,  and  25  feet  at  Frierson. 

The  thickness  of  the  Marlbrook  formation  ranges  from  750  feet  at  Texarkana 
(well  480A)  to  50  feet  or  less  at  Arkadelphia. 

KACATOGH  BAUD. 

Above  the  Marlbrook  marl  is  a  series  of  sandy  beds  which  are  of  vast  economic 
importance  to  a  strip  of  country  along  the  Iron  Mountain  Railway  between  Arka- 
delphia and  Texarkana,  since  they  a  e  the  source  of  the  main  water  supply  'of 
that  region.  Like  the  other  sandy  beds  of  the  Cretaceous,  at  the  outcrop  they  are 
distinguished  with  difficulty  from  the  surficial  sands  that  mantle  the  region.  How- 
ever, the  thousands  of  wells  which  have  been  sunk  to  this  horizon  (PL  XXXVIII, 

oTafl,  J.  A., Twenty-second  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  3, 1902,  pp.  706-707. 

ft  Marlbrook  chalk  marls,  mil  (Ann.  Rept.  Geol.  Survey  Arkansas  for  1888.  vol.  2, 1888,  p.  188)=  Gryphsea  vesicularis  obaUc 
marls,  Hill  (Ibid.,  pp.  84,  188)  =Marlbrook-('olumbua  chalk  marls.  Hill  (Ibid.,  p.  84).  It  is  probable  that  the  Marlbrook 
formation  as  here  used  contains  in  its  upper  portion  beds  which  Hill  classed  with  the  Washington  (Nacatoch)  greensand. 
See  p.  27. 

cHranner,  J.  C,  Trans.  Am.  Inst.  Mln.  Eng.,  1897,  pp.  42-63;  Tall,  J.  A.,  Twenty-second  Ann.  Rept.  U.  S.  (3eol.  Survey, 
pt.  3,  VMY2,  pp.  714-723. 
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THE  CHARACTERISTIC  FOSSIL  OF  THE  BROWNSTOWN   FORMATION. 
1,  1*.  Exogyra  ponderosa  Roemer  (X  g). 
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CHARACTERISTIC  FOSSILS  OF  THE    BROWNSTOWN.   ANNONA.   MARLBROOK.   NACATOCH.  AND  ARKADELPHIA   FORMATIONS. 

^ ,  !•-  Gryphaea  vesicularis  Lamarck.     This  small  form  is  common  in  Ih©  upier  part  of  the  Brownstown  formation,  and  the  species  is  found  in  all  the  formations 

mentioned. 
2,  2*.  Gryphasa  vesicularis.     This  largn  form  is  characteristic,  ir  Arkansas,  of  the  base  of  the  Saratoga  chalk  or  mid-Marlbrook  formation. 

3.  Pugneilus  densatus  Conrad. 
^.  4».  Venielia  Imeata  (Shumard). 
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CHARACTERISTIC  FOSSILS  OF  THE    BROWNSTOWN,  ANNONA.  MARLBROOK,   NACATOCH,  AND  ARKADELPHIA  FORMATIONS. 


1,  1*.  Ostrea  larva  Lamarck  (Browr^stowr^,  Marlbrook,  Nacatoch,  Arkadelohia 

formationa). 

2,  2*.  Exogyra  costata  Say  (Marlbrook,  Nacatoch,  and  Arkadelphia  forma'ions). 


3,  3*.  O&trea  subspatulata  Forbes  (Nacatoch  and  Arkadelohia 
formations). 
4.  Turntella  tnlira  Cortrad. 
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AJUTA'D'BT.PWTA    OLAT. 

The  dark  laminated  clays  which  overlie  the  Nacatoch  sand  and  form  the  *'blue 
dirt''  of  the  well  drillers  along  the  line  of  the  Iron  Mountain  Railway  from  Arkadel- 
phia  to  Texarkana  were  named  by  Hill  in  1888  the  Arkadelphia  shales,  from  the  out- 
crops at  Arkadelphia,  Clark  County.  ^  These  beds  contain  uppermost  Cretaceous 
fossils  for  100  to  200  feet  above  the  Nacatoch  sands,  the  fossil-bearing  beds  being 
well  developed  on  Yellow  Creek  3  to  4  miles  northwest  of  Fulton,  5  to  6  miles  north 
of  Hopie,  north  and  northwest  of  Emmet,  and  at  Arkadelphia.  (See  PI.  III.)  Thus 
far  no  fossils  have  been  found  in  the  upper  portion  of  this  formation,  which  extends 
without  any  apparent  break  to  the  Eocene  sand  beds  forming  the  sandy  hills  (the 
crest  of  the  Sulphur  Wold,  PI.  I,  A,  p.  14)  south  of  the  Iron  Mountain  Railway.  This 
absence  of  fossils,  together  with  the  fact  that  the  Midway  (Eocene)  formation, 
though  commonly  characterized  by  limestones,  contains  dark-colored  clays,  makes 
the  exact  determination  of  the  top  of  the  Cretaceous  in  this  section  particularly 
difficult. 

In  only  four  of  the  many  wells  which  have  penetrated  the  top  of  this  formation  * 
has  any  suggestion  been  found  of  a  basis  for  division  below  the  lower  Eocene  sand 
beds.  At  Uni,  La.,  shell  marl  is  reported  in  two  wells  (835,  836)  at  a  point  150  feet 
below  the  sandy  beds  of  the  lower  Eocene,  and  the  writer  is  strongly  inclined  to 
believe  that  this  shell  marl  is  Midway  (Eocene)  (Fl.  XXXVII,  sec.  F,  p.  70),  as  is 
likewise  the  marl  reported  in  the  wells  at  Furrh,  La.  (802),  and  Waldo,  Ark.  (141), 
(PI.  XXXVII,  sees.  H,  I). 

The  total  thickness  of  the  Arkadelphia  clay,  excluding  the  beds  which  appear 
to  be  stratigraphically  Eocene,  is  from  200  to  300  feet  at  Arkadelphia,  500  feet  at 
Lanesburg,  500  to  600  feet  at  Hope  and  Spring  Hill,  and  500  feet  at  Texarkana 
and  Shreveport. 

IGNEOUS  INTRUSIONS  DURING  THE  UPPER  CRETACEOUS. 

At  a  number  of  points  in  Arkansas  and  Texas,  near  the  old  shore  line  of  the  upper 
Cretaceous  sea,  limited  outcrops  of  igneous  rocks  have  been  found.  Some  of  these, 
like  the  eleolite-syenites*^  at  Magnet  Cove  and  Hot  Springs,  Garland  County,  Ark., 
are  now  entirely  within  the  Paleozoic  rocks;  others  as  the  peridotite  dike**  at  Mur- 
freesboro.  Ark.,  and  the  several  basaltic  and  phonolitic  intrusions  around  and  west 
of  Austin,  Tex.,*  cut  the  Cretaceous  deposits;  and  still  another  group,  the  eleolite- 
syenites  (Fourche  Mountain  granite)  occurring  near  Little  Rock  and  Benton,  Ark., 
is  surrounded  by  lower  Tertiar^^  sediments.*^  (PL  III,  in  pocket).  No  lava  flows 
or  other  effusive  materials  have  been  found  associated  with  these  igneous  rocks, 
which  it  appears,  represent  cracks  filled  with  molten  matter  rather  than  centers  of 
volcanic  activity. 


a  Ann.  Kept.  Geol.  Survey  Arkansas  for  1888,  vol.  2, 1888,  pp.  53-56. 

b  For  example,  those  about  Lanesburg  and  Verde  in  southeni  Nevada  County  (563,  621,  625),  about  Hope  (321),  Spring 
mil  (344-353),  and  along  Red  River  (196-1*02,  464);  in  southern  Hempstead  County;  at  Texarkana  (478,  480,  480A);  Dixie, 
La.  (79U);  Bossier  City,  La.  (785);  Lake  Point.  La.  (788);  Shreveport,  La.  (806);  and  Fricrson,  La.  (871). 

cWilliam8,J.F.,  The  Igneous  rocks  of  Arkansas:  Ann.  Rept.  (Jcol.Sur\'ey  Arkansas  for  1890,  vol 2, 1891, pp.  1,2,6. 

d  Ibid.,  pp.  377-386. 

e  Hill,  n.  T.,  Kightrcnth  Ann.  Kept.  U.  S.  (Jool.  Survey,  pt.  2, 1898,  pp.  •2.V,-2,=i7. 
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A       BLUFF  AT   WHITE  CLIFFS   LANDING,   ARK. 
Showing  contact  between  the  Annona  chalk  and  the  Brownstown  formation.      Photograph  by  J.  A.  Taff. 


B  C 

B    r.     OUTCROPS  OF  NACATOCH  SAND   IN   NACATOCH   BLUFF,  CLARK  COUNTY,  ARK. 
The  hard  ledges,  when  encountered  in  wells,  are  called  "water  rocks,"  because  water  it  commonly  found  beneath  them. 

OUTCROPS    OF    THE    BROWNSTOWN,    ANNONA,    AND    NACATOCH    FORMATIONS. 
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The  exact  time  at  which  these  intrusions  took  place  has  not  been  fixed  defi- 
nitely, but  Williams  is  inclined  to  believe  that  these  in  Arkansas  occurred  near 
the  end  of  the  Cretaceous,  certainly  before  the  deposition  of  the  Sabine  sediments 
In  the  Texas  region  Hill  has  found  evidence  that  some  of  the  intrusions  were 
made  as  early  as  the  deposition  of  the  Austin  chalk. 

DEVELOPMENT    OF    IK)ME-LIKE    FOLDS!     INLYING    AREAS    OF    TUE    TAPPER    CRETACEOUS 
IN    NORTHERN    LOIHSIANA    AND    EASTERN    TEXAS. 

Other  disturbances  during  the  late  Cretaceous  or  very  early  P^ocene  resulted  in 
the  formation  of  a  number  of  steep  domes  or  four-sided  folds  (ciuaquaversals)  on 
the  sea  bottom  in  what  is  now  northern  Louisiana  and  eastern  Texas  (PI.  XXXVII, 
p.  70).  Whether  the  forces  producing  these  unique  domes  were  in  any  way  associ- 
ated with  those  producing  the  intrusions  just  mentioned  it  is  as  yet  impossible  to 
say;  but  the  irregularity  of  their  distribution,  the  great  symmetry  of  all  the  domes 
which  have  been  carefully  studied"  (PL  XIII,  fig.  5),  the  difficulty  of  explaining 
this  symmetry  by  any 
manner  of  folding  not  asso- 
ciated with  igneous  intru- 
sions, and  the  suggestion 
which  this  symmetry  car- 
ries of  force  applied  at  one 
point  from  below,  just  as  a 
sharp-pointed  little  dome 
might  be  formed  in  a  sheet 
ol   dough  by  pushing  up-     ^  i j^  j^jj^ 

ward    with    a   blunt    pencil,       Kk;.  .-..-cross  seothMi  at  DrukcsSult  works,  Louisiana, ulongUnoB-n,  pi.  XIII, 
indicate.       similar       itniOOUS  allowing  location  of  sh.illow  brino  wells  arid  symmetrical  truncated  oliaractcr  of 

^  "  (Ioin«», 

intrusions    beneath    these 

great  thicknesses  of  relatively  plastic,  recently  deposited  Cretaceous  sediments  as 

the  cause  of  these  domes.'' 

Whatever  their  true  origin,  the  sea  iloor  showed,  near  the  close  of  the  Creta- 
ceous, or  in  the  early  Tertiary,  a  series  of  steep-sided,  more  or  less  circular  elevations. 
These  elevations  would  naturally  modify  the  conditions  existing  in  the  portions  of 
the  sea  where  they  were  sufficiently  contiguous  to  materially  internipt  the  oceanic 
circulation,  and  it  is  perhaps  to  such  an  interruption  by  the  Texas  group  of  domes 
that  the  salt  deposits  of  Grand  vSaline,  Tex.,  are  due. 

These  domes  were  entirely  buried  by  the  Eocene  sediments,  and  as  the  twelve 
which  have  rluis  far  been  found  in  northern  Louisiana  and  eastern  Texas  (PI. 
XXXVI,  p.  OS)  all  occur  in  valleys  (Pis.  Ill,  in  pocket;  XXXVII,  sec.  F,  p.  70) 
flanked  by  hills  of  Tertiary  strata  and  their  exposure  is  due  to  more  or  less  accidental 
conditions  of  erosion,  it  is  quite  probable  that  others  will  be  encountered  when  the 
country  is  more  thoroughly  prospected.  This  ])robability  introduces  a  decided 
element  of  uncertainty  into  the  artesian-well  prospects  of  this  region. 


"•_:j-.;-..i-  ■•....Alluvium ■.■..;:  •I:!':^  ■-•.'. y  ••.t^---  --.-v 

"'"'^" "^ """      ^^^^^^     ^/ 

Crstd c e o u  s  .1  mTeSYone 


a  See  Veatch,  A.  C.  Tlic  salines  ol  northern  Louisiana;  GeoLfciurvey  Louisiana,  Rept.  of  1902,  pp.  41-100. 
6  See  footnote  p.  07. 
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In  determining  the  amount  of  deformation  represented  it  is  necessary  to  ascer- 
tain with  some  degree  of  accuracy  the  age  or  stratigraphic  position  of  the  beds 
exposed  in  these  domes.  At  the  Anderson **  and  Brooks'^  salines  in  Texas  and  a*t 
the  Bisteneau,  Kings,  and  Rayburns  salt  works  in  Louisiana  ^  fossil  shells,  such  as 
Exofiyra  costataj  GrypJiaea  vesicularis,^  Ostrea  larva,  and  other  forms  representing  an 
uppennost  Cretaceous  fauna,  have  been  found  in  limestone  or  chalk-marl  deposits. 
These  beds  are  the  lithologic  and  paleontologic  counterparts  of  the  Marlbrook  divi- 
sion of  the  Arkansas  section,  and  may  be  tentatively  referred  to  it.  If  of  Marlbrook 
age  the  displacement  to  the  present  top  of  the  dome  is  1,100  feet  (PI.  XXXVII, 
sec.  D,  p.  70).  The  original  height  of  the  top  of  the  dome  is  not  known,  but  the 
present  truncated  top  is  1}  miles  in  diameter  (PI.  XIII),  and  the  removed  portion 
must  have  had  a  thickness  of  many  hundred  feet.  The  known  displacement  at 
Kings  and  Rayburns  is  about  the  same,  but  the  total  displacement  was  probably 
somewhat  less,  as  is  indicated  by  the  smaller  area  of  their  truncated  tops. 

The  beds  exposed  in  the  Winnfield  dome  are  nonfossiliferous,  light-colored, 
porous  crystalline  limestone  in  which  the  cavities  are  filled  with  sharp  calcite 
crystals.  Similar  porous  limestones  of  great  thickness  have  been  encountered  in 
wells  at  Drakes  (904,  994)  and  Cedar  Lick,  2  miles  south  of  Winnfield  (999),  and 
as  the  structure  in  all  these  cases  is  the  same  as  that  at  the  localities  carrying 
Cretaceous  fossils,  and  as  the  limestones  are  totally  diiferent  from  any  of  the  Ter- 
tiary' sediments  in  this  region,  they  are  regarded  as  Cretaceous  deposits  which 
have  been  altered  by  the  pressure  and  heat  produced  in  forming  the  domes.  These 
marbles  could  not  have  been  formed  from  any  of  the  beds  above  the  Marlbrook, 
and  they  are  therefore  regarded  as  Marlbrook  or  older.  The  deformation  repre- 
sented is  therefore  in  the  neighborhood  of  2,000  feet' (PL  XXXVII,  sec.  C,  p.  70). 

At  Coochie  Brake  and  Drakes,  and  Prices  salt  works,  very  arenaceous  limestones 
containing  leaf  impressions  are  found  in  the  domed  areas.  These,  if  Cretaceous — 
and  it  is  difficult  to  see  how  they  may  be  Tertiary — represent  either  the  Nacatoch 
or  the  Bingen.  At  Drakes  the  diameter  of  the  truncated  dome  is  about  a  mile, 
and  the  observed  angle  of  sloj>e  on  one  side  is  45°.  This  indicates  that  the  strata 
removed  may  have  had  a  thickness  of  as  much  as  2,000  feet  and  that  the  total 
deformation  may  be  3,000  or  4,000  feet. 

The  deformation  at  the  Many  dome,  which  is  capped  with  Midway  limestone, 
is  almost  the  total  thickness  of  the  Sabine  in  this  region,  or  between  800  and  1,000 
feet. 

The  greater  part  of  the  movements  represented  in  these  domes  took  place  in 
late  Cretaceous  or  early  Tertiary  time,  certainly  before  the  deposition  of  the  Sabine 
sediments,  which  show  no  signs  of  deformation  of  this  magnitude.  However, 
it  seems  probable  that  these  points  have  been  the  loci  of  slight  movements  since 
that  time,  and  that  the  relatively  great  dip  of  the  Claiborne  beds  immediately 
surrounding  the  Winnfield  dome  is  due  to  such  a  slight  movement  rather  than 
entirely  to  deposition  on  a  highly  inclined  surface. 

a  Durable,  E.  T.,  Second  Ann.  Rept.  Gc(»l.  Survey  Texas,  1891 ,  pp.  3()4,  ;«)o. 
b  nenidon,  J.  II ., Second  Ann.  Kept.  GeoL  Survey  Texas,  1891 ,  p. 21>3. 
cVeatch,  A.r.,r;col.  Survey  Louisiana,  Kept,  of  1002  [1002],  pp.  73, 74,78,86-87. 

(i  T\u;  variety  whicli  TalT  (igures  as  characteristic,  in  Arkansas,  of  the  hjise  of  ilio  Saratoga  or  mid-Marlbrook  formation: 
Twcnty-M'cond  Ann.  Kept.  1 1.  S.  Geo).  Survey,  pt.  3. 1002.  pis  ')1.52.     fS«'c  PI.  X.2.2a.p.2«i.) 
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(A)  SISTIMEAU     SALf     WOflKS     WEeSTER     PARJSH,     LA 
1900, 
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SHALLOW  BRINE    WELLS  AROUND   THE   TRUNCATED    DOMES     OF    NORTHERN 

LOUISIANA. 
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TERTIARY. 
EOCENE. 
CONDITIONS  OF  DEPOSITION. 

The  change  from  the  Cretaceous  to  the  Tertiary  in  this  region  is  much  more 
of  a  paleontologic  than  a  stratigraphic  break;  many  of  the  genera  and  all  of  the 
species  of  mollusks  inlial)iting  the  Cretaceous  sea  disappeared  at  the  close  of  the 
Cretaceous,  as  if  by  magic,  to  be  replaced  by  the  entirely  new  fauna  which  inhab- 
ited the  Eocene  ocean. 

No  stratigraphic  break  at  all  commensurate  with  the  paleontologic  break  has 
been  discovered  in  this  region,  and  the  abrupt  change  in  the  animal  life  is,  as  Dana 
suggests,**  perhaps  due  more  to  an  alteration  in  the  direction  and  character  of 
the  ocean  currents,  with  the  consequent  change  in  temperature  and  food  supply, 
and  to  the  destructive  effects  of  earthquake  waves  resulting  from  the  gigantic 
disturbances  which  produced  the  Rocky  Mountains,  than  to  a  time  lapse. 

Midvxiy  epoch. — Certainly  the  earliest  P^ocene  deposits,  the  Midway  forma- 
tion, are  sediments  indicating  depths  and  distribution  of  water  which  are  but  the 
normal  continuation  of  the  Cretaceous  conditions  (compare  A  and  Bj  PI.  XV), 
to  which  cycle  of  deposition  (p.  22)  they  seem  more  properly  to  belong.  This 
fact,  with  the  presence  of  the  Midway  on  the  top  of  two  of  the  domes,  at  Kings 
and  Many,  suggests  that  the  domes  were  formed  as  late  as  the  beginning  of  the 
Sabine. 

The  shore  line  of  this  early  Elocene  ocean  was  roughly  parallel  to  that  of  the 
late  Cretaceous  sea,  and  the  slight  deepening  of  the  water  which  permitted  the 
formation  of  the  Midway  limestone,  together  with  a  slight  warping,  allowed  the 
ocean  to  advance  tarther  up  the  Mississippi  embayment  than  before,  and  made 
possible  the  deposition  of  niarine  fossik  in  southern  Illinois,''  while  marine  Creta- 
ceous fossils  have  not  been  found  north  of  northern  Tennessee.*^ 

Sabine  epoch. — The  Mississippi  embayment  at  this  time  was  relatively  shallow 
and  flat  bottomed — its  present  depth  of  perhaps  3,000  feet  at  Memphis  being  the 
result  of  very  gradual  warping  accompanied  by  a  deposition  which  kept  pace 
with  the  lowering  and  which  extended  through  the  whole  F^ocene — and  a  slight 
elevation  was  sufficient  to  convert  it  into  a  great  low-lying  swamp,  or  marsh,  occa- 
sionally submerged  by  the  ocean.  The  conditions  were  favorable  for  the  growth 
of  shallow-water  marine  mollusca  (PI.  XV,  C)  only  as  far  north  as  Sabine  Parish 
in  Louisiana,  about  30^  north  latitude,  and  m  eastern  Alabama  about  the  lati- 
tude of  Meridian,  Miss.,  and  even  here  there  was  an  alternation  of  marine  near- 
shore  and  swampy  conditions.  These  deposits  constitute  the  Sabine  fonnation. 
Above  these  swamps,  or  out  of  the  shallow-water  sea,  the  domes  projected  as  a 
unique  series  of  circular  hills,  and  as  the  progressive  subsidence  continued  they 
were  gradually  buried  beneath  the  swamp,  estuarine,  and  shallow-water  marine 

o Manual  of  Geology,  4tlj  ed.,  ISO.'),  pp.  S77-S7S. 

b  Worthen,  Geol.  Survey  Hiinois,  vol.  I,  ISfiG,  j)p.  44-46;  Loughridge,  Gcol.  Survey  Kentucky,  Kept,  on  Jackson's  Purrhaso 
Region.  1888,  pp.  41-')2;  Harris,  Geol.  Survey  Louisiana,  Kept,  of  VMY2  [I9(rj].  p.  0. 

c  Loughridge,  Geol.  Survey  Kentucky,  Kept,  on  Jackson's  Purchase  Region,  1S88,  p.  32. 
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deposits,  doubtless  undergoing  in  the  process  more  or  less  erosion  from  atmos- 
pheric agencies  and  ocean  waves. 

CUaihorne  epoch. — A  slight  depression,  or  perhaps  it  would  be  better  to  say  a 
slight  excess  of  the  rate  of  depression  over  the  rate  of  sedimentation,  in  eastern 
Texas  and  along  the  embayment  caused  the  marine  fauna  to  extend  farther 
northward  and  to  reach  in  the  embayment  region  a  point  a  little  north  of  the  thirty- 
third  parallel  (PL  XV,  D).  Still  farther  north,  where  the  Avater  was  not  deep 
enough,  or  river  sediments  prevented  the  growth  of  marine  forms,  the  deposition 
of  the  lignitiferous  sands  and  clays  containing  no  marine  fossils,  which  had  begun 
at  the  close  of  the  Midway,  continued.  A  slight  elevation,  greater  in  Louisiana 
and  Texas  than  in  Alabama,  converted  the  shallow,  flat  sea  bottom  of  the  early 
portion  of  the  Claiborne  epoch  into  a  coastal  or  estuarine  marsh,  and  in  western 
Mississi[>j)i,  Louisiana,  and  Texas  from  200  to  500  feet  of  lignitiferous  clays  and 
sands  with  no  marine  fossils  were  laid  down  before  the  gradual  oscillation  of  this 
region  or  changes  in  climatic  conditions  again  j)ermitted  a  northward  transgression 
of  the  marine  fauna.  This  group  of  sediments  is  called  the  Cockfield  member  of 
the  Claiborne. 

Jackson  epoch, — Following  the  Cockfield  deposition,  conditions  were  favorable 
for  the  growth  of  marine  forms  to  a  point  somewliat  north  of  Memphis  (PI.  XV,  F). 
This,  the  Jackson  epoch,  completed  the  main  filling  of  the  embayment  area. 

Li  the  succeeding  Oligocene  and  Miocene  time  the  shore  line  retreated  gulf- 
ward,  and  there  is  no  evidence  that  during  these  ages  there  was  more  than  a  gentle 
curv(^  in  ciie  "(Mvst  line  in  the  region  of  the  old  Mississippi  embayment  (PI.  II,  D, 
p.  18). 

MAJOR  DIVISIONS  OF  THE  EOOEKE. 

The  P]ocene  about  latitude  31°  30'  north  is  composed  of  the  following  major 
paleontologic  subdivisions:  (1)  The  Midwa}^,  characterized  by  fossiliferous  lime- 
stone, but  containing  some  blue  clay;  (2)  the  Sabine,  composed  of  lignitiferous 
sands  and  clays,  with  marine  fossils  in  tlie  seaward  or  southern  portions;  (3)  the 
Claiborne,  comj)ose(l  of  very  fossiliferous  calcareous  clay  in  its  lower  portion  and 
lignitiferous  sands  and  days,  with  no  marine  fossils,  in  its  upper  (Cockfield  mem- 
ber); and  (4)  the  Jackson,  composed  of  fossiliferous  calcareous  clays.  In  the 
U[)per  j)ortion  of  the  embayment  all  the  beds  become  lignitiferous  and  lose  to  a 
greater  or  less  extent  their  distinctive  marine  fossils.  This  lignitiferous  complex, 
which  can  he  separatefl  only  on  purely  stratigraphic  grounds,  is  discussed  and 
mapped  in  tliis  report  as  ''undifferentiated  Eocene"   (p.  40). 
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CHARACTERISTIC  FOSSILS  OF  THE  EOCENE  EPOCH. 


1i  1*i  l^  1".  Venericardia  planicosta  Lamarck  (Midway,  Sabine,  Claiborna, 
and  Jackson  formations). 


3,  3*.  Pseudoliva  vetusta  Conrad  (Midway,  Sabme,  Claiborne,  and  Jackson 
formations). 


2,  2".  Volutiltihes  petrosus  Conrad  (Sabine,  Claiborne,  and  Jackson  4,  4»,  4'>.  Calyptrapnorus  velatus  Conrad  (A**  shows  the  young  of  this  species; 

formations).  Midway,  Sabine,  Claiborne,  and  Jackson  formations). 

5,  5*.  Turritella  mortoni  Conrad  (Midway  and  Sabine  formations). 


EOCENE.  33 

KID  WAT  FORXATION.a 

This  formation,  which  was  named  by  Smith  and  Johnson  in  1887  from  a  land- 
ing on  the  west  side  of  the  Alabama  River  in  Wilcox  County,  Ala.,^  and  redefined 
by  Harris*^  to  include  a  paleontologic  group  bounded  below  by  the  Cretaceous 
and  above  by  the  Nanafalia  beds  of  the  Sabine  (Lignitic),  has  been  traced  more 
or  less  intermittently  along  the  southern  edge  of  the  Cretaceous  outcrops — or 
where  they  are  missing,  as  in  the  uppermost  and  western  parts  of  the  Mississippi 
embayment,  along  the  Paleozoic  rocks — from  Georgia  to  Colorado  River  in  Texas 
and  perhaps  to  the  Rio  Grande. 

As  already  indicated,  its  lithologic  characters  are  more  similar  to  the  under- 
lying calcareous  Cretaceous  cla3's  and  marls  than  to  the  ()verl34ng  lignitiferous 
beds  of  the  Sabine.  Although  this  formation  is  composed  of  irregularly  bedded 
dark-colored  calcareous  clays  with  more  or  less  sand,  it  is  generally  characterized 
by  the  absence  of  the  lignitic  material  so  common  in  the  overlying  Sabine  forma 
tion  and  b}^  a  bed  or  beds  of  impure  white  limestone  10  to  25  feet  thick,  wliich, 
because  of  its  lithologic  resemblance,  was  for  a  long  time  correlated  with  the  Cre- 
taceous. In  common  with  other  beds  of  the  Eocene,  it  contains  Venericardia 
planicosta^  Pseud oliva  vehista,  and  forms  of  Caly ptra phorus  velatus  and  TurriteUa 
morioni  (PI.  XIY,  p.  32).  Among  other  forms  which  are  peculiar  to  this  formation 
and  which  are,  therefore,  marks  of  identification  are  Enclimotoceras  ulnchi  White, 
Ostrea  crenulimarginata  Gabb,  Ostrea  pula^lcanMS  Harris,  and  Volutilith^s  limopsis 
Conrad  (PI.  XVI).^ 

In  Arkansas  the  Midway  limestone  outcrops  along  the  edge  of  the  Paleozoic 
rocks  from  Bayou  Departe,  Independence  County,  to  below  Rockport,  on  Ouachita 
River  near  Malvern,  Hot  Springs  County  (PI.  Ill,  in  pocket).  It  is  particularly 
well  developed  around  and  south  of  Little  Rock,  where  the  total  thickness  of  the 
beds  exj)osed  is  not  known  to  be  greater  than  20  feet.  Between  the  outcrops  near 
Malvern  and  southwestern  Travis  County,  Tex.,  no  exposures  are  known,  but  from 
the  latter  j)oint  southward  to  Brazos  River  the  limestone  and  marls  form  a  narrow 
belt  having  a  maximum  width  of  13  miles  near  Wills  Point. <■     The  total  thickness 

•     o Synonymy  of  the  Midway  formation: 

=Midway  stage, narris  (Bull.  Am.  Pal.,  vol.  1, 1896, pp.  11-13). 

=Midwayan  stage,  Dull  ( Eighteenth  Ann.  Kept.  U.  S.  Gcol.  Survey,  IStWs.  table  opp.  p.  334). 

=Basal  or  Wills  Point  clays,  Penrose  (First  Ann.  Kept.  Geol.  Survey  Texas,  lhlK),pp.  19-22). 

=Midway  (or  Clayton; -fSucamfx-hre  or  Black  Bluflf+Naheola  or  Matthews  Landing,  Smith  et  al.  (Bull.  U.  S.  Geol. 

Sur\'ey  No.  43, 1887, p.  18;  Geology  of  the  Coastal  Plain  of  Alabama,  G«ol.  Survey  Alabama,  1894, p. 27). 
>Porter  Creek  group, SaflEord  (Am.  Jour.  Sci.,2d  ser.,  vol.37, 1864. p. 36S). 
>Flatwoods  clays,  Ililgnrd  (.Agriculture  and  Geology  of  Mississippi,  1860,  pp.  110.  Ill;  Proc.  An;.  Assoc.  Adv.  Sci., 

vol.  20, 1871 ,  p.  222;  Am.  Jour.  Sci..  M  ser.,  vol.  2, 1871, p. 391). 
=Middleton  formation.  SafTord  rBiill.  Geol.  Soc.  America,  vol.  3. 1892, pp. 5 11,. "^12 ». 

Note.— In  this  and  the  several  synonym  tables  following,  the  symbols  nsed  have  the  following  meanings: 
=Equal  to  in  every  resi>ect. 
^  Equal  in  a  general  way. 
>Les8  than. 
<Great<'r  than. 
7^ Not  Kpial  to. 
b  Bull.  U.  S.  Geol.  Survey  No.  43, 1887.  p.  ty2. 

eAnn.  Kept.  Geol.  Survey  Arkansas  for  1892,  vol.  2, 1894, pp. 8, 9. 22:  Bull,  Am.  Pal.,  vol.  1, 1896,  pp.  11-13. 
d  For  a  detailed  discussion  of  the  paleontology  of  the  Midway  formation  see  Harris,  G.  D.,  The  Midway  stage:  Jiull.  Am. 
Pal.,  VoL  1, 1896,  pp.  117-270. 

«  Kennedy,  William,  Proc.  Philadelphia  Acad.  Nat.  Sci.  for  1895, 1896,  pp.  144-149. 
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in  this  section  is  estimated  by  Kennedy  at  260  feet,  ^  which  is  but  a  little  greater 
than  that  found  in  this  formation  in  western  Alabama  by  Harris  (210  feet).*  It 
therefore  seems  probable  that  the  thickness  of  the  Midway  beds  imderlying  Loui- 
siana is  about  200  feet. 

In  Louisiana  limited  outcrops  of  the  Midway  have  been  foimd  in  connection 
with  two  of  the  domes,  Many  and  Kings  (Pis.  Ill,  in  pocket;  XXXVI,  p.  68),  and 
the  report  of  '"Nautilus  dekayi  Morton"  (probably  Enclimotoceras  tdrichi  White) 
between  Hendersons  Mills  and  Albany,  in  Caddo  Parish,^  together  with  the 
irregularity  of  the  section  of  a  well  (801)  sunk  near  the  mouth  of  Cottonwood 
Bayou,  which  obtained  brine,  suggests  that  there  may  be  another  dome  area  in 
this  region  (PI.  XXXVII,  sec.  F,  p.  70).  None  of  the  fossils  have  been  examined, 
but  it  seems  probable  from  the  structure  of  the  region  that  the  shell  marls 
rei)orted  in  wells  at  Uni  (835,  836)  and  at  Furrh,  La.  (802),  are  Midway,  as  are 
likewise  the  shells  found  in  the  well  at  Waldo,  Ark.  (141),  (PI.  XXXVII,  sees.  F, 
H,  I). 

BABIITE  FORXATION.  'I 

Overlying  the  Midway  limestones  and  calcareous  clays  is  a  series  of  dark, 
finely  laminated  sands  and  clays  containing  nuich  vegetable  matter,  either  scattered 
through  the  mass  or  accumulated  in  lignite  beds,  and  occasional  layers  containing 
marine  shells.  It  commonly  diflers  from  the  underlying  Midway  in  the  presence 
of  lignitic  material  and  fossil  leaves  (PI.  XVII)  and  when  containhig  marine  fossils 
(PI.  XVIII)  is  readily  distinguished  from  both  thft  Midway  and  the  overlying 
Claiborne.  Toward  the  coast,  where  it  is  overlain  by  the  very  calcareous, 
argillaceous,  fossiliferous  lower  Claiborne  beds,  its  upper  limit  can  be  fixed  with 
exactness,  but  farther  inland,  where  estuarine  and  swamp  conditions  persisted 
until  Jackson  time,  no  separation  is  possible  excej)t  on  a  purely  stratigraphic  basis. 
(See  PI.  XXXVII,  p.  70.) 

On  the  whole,  the  formation  is  predominantly  sandy,  and  w^hile  the  sand  beds 
are  not  so  regular  or  so  coarse  as  some  of  the  beds  in  the  Cretaceous,  they  are  the 


a  Third  Ann.  Kept.  Oeol.  Survey  Texas,  1892,  p.  49. 
b  Harris.  G.  D.,  Bull.  .\m.  Pal.,  vol.  1, 1896.  p.  U.*). 

cCoUins,  H.  C,  Ann.  Kept.  Chief  of  Engineers  for  1873,  vol.  1, 1873,  pp.  6.'il-«.)4;  also  House  Kx.  Doc.,  43  Cong.,  Ist  eew., 
vol.2,pt.2,1873, pp.6.51-<>64.  -V  careful  examination  of  this  locality  by  the  writer  failed  to  confirm  this  report.  Collln«»'8 
statement,  however,  )K>ars  so  many  earmarks  of  careful  observations,  faithfully  recorded,  that  the  results  of  this  examination 
are  not  felt  to  l)e  conclusive. 

d  Synonymy  of  the  Sabine  formation: 

=Llgnitlc  stage.  Harris  (Am.  Jour.  Sci.,  3d  sen,  vol.  47,  1894,  p.  304;  Bull.  Am.  Pal.,  vol.  2,  No.  9,  1897). 
=ChIckasa\van  stage.  Dall  (not  Hilgard)  (Eighte<*nth  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  2,  1898,  table  opp.  p.  334). 
.;; Lignitic.  Smith  et  al.  (Bull.  C.  S.  Geol.  Survey  No.  43,  1887,  pp.  18,  38;  Geol.  Survey  Alabama,  Bull.  Nc.  2.  1892. 
p.  47;  (Jeology  of  Coastal  Plain  of  Alabama,  Alal>ama  Geol.  Survey,  1894.  pp.  147.  198,  488),  which  includes  the 
Midway. 
>Man»ficl(l  group.  Hilgard  (.Vm.  Jour.  Sci..  2d  ser..  vol.  48,  1869,  p.  340).  which  Includes  all  the  Sabine  formation 

except  the  fossiliferous  l>eds. 
<Man8fleld  group,  Hopkins  (First  Ann.  llept.  Geol.  Survey  Louisiana,  1869,  1870,  pp.  78,  83),  which  includes  the 

uonfosalliferous  portion  of  the  Sal)ine  and  the  Claitwme  (Cockfleld) 
<Cumden  series.  Hill  ((Jeol.  Survey  Arkansas,  Itept.  for  1888.  vol.  2,  1888,  pp.  49-53),  which  includes  fossiliferous 

Jackson,  the  Lagrange,  and  a  portion  of  the  Cretaceous. 
>Lignltlc,  Kennedy  (Third  Ann.  Kept.  Geol.  Survey  Texas,  1892,  p.  M;  Proc.  Philadelphia  Acad.  Sci.  for  189r>.  1896, 

p.  02),  which  includes  all  the  Sabine  except  the  fossiliferous  iK'ds. 
<Lagrange  group.  SulTord  (.\.ni.  Jour.  .S<m..  2d  ser.,  vol.  37,  1864,  pp  3r.<>-370;  Kept.  Memphis  Waterworks  for  1898), 

which  incUidos  portions  of  all  the  Koccne  hcrls  above  the  Midway. 
<TinilM'i-  fx'lt  or  Sabine  Kivor  Iw^ls,  Ponros<'  (First  .Vnn.  Kept.  (;c«)l.  Survey  Texas.  IS^H^),  pj).  22-47,  117),  which  in 
(■:i<t(Mri  Texas  iiii-luded  also  the  lowrr  Claiborne,  ('(X.-kfield,  and  .lacksou. 
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PROFESSIONAL  PAPER  M).  46     PL.  XVI 


CHARACTERISTIC  FOSSILS  OF  THE  MIDWAY  FORMATION. 


1,  1*,  1^.  Enclimatoceras  ulrichi  White. 
2,  2*.  Ostrca  crenulimarginata  Gabb. 
3,  3*  3^  3«,  3'*,  3«.  Oktrea  pulaskens>s  Harris. 


4.  Volutilithes  limopsis  Conrad. 

5.  Volutilithes  rugatus  Conrad. 

6,  6».  Flabellum  con>iid«um  Vaughan. 


U.  ^   QfiOLOOtCAC  SURVCV 


PAOFE86IONAL  PAPER    NO.  46      PU  XVII 


FOSSIL  LEAVES  FROM  THE  SABINE  FORMATION. 


1.  Mag^nolia  hilgardiana  Lesquereux. 

2.  Andromeda  eo.'i|?nitica  Hollick 

3,  3».  Tetranthera  prjecursona  Lesauc'*;ux 


4.  Juglans  schimpeii  Lesquereux. 

5.  Ulmus  tenuinervis  Lesquereux. 

6.  Sioindus  angustifolius  Lesquereux. 


U.  ft.  OEOCOGICAL  SURVEY 


PROFESSIONAL  PAPER  NO.  46   PU  XVIU 


CHARACTERISTIC  FOSSILS  OF  THE  SABINE  FORMATION. 


1 .  Ostrca  compresserostra  Say 
2,  2',  2V  Ostr«a  thirsae  Gabb 

3.  Volutilithes  petrosus  var   toumeyi  Conrad. 


4,  4^    Calyptraphorus  trinodiferus  Conrad. 

5,  5«.   Eupsammia  elaborata  (Conrad). 

6,  6*.   Balanophyllia  haleana  i  M.  Ed.  and  H.). 
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most  important  water-bearing  strata  in  Louisiana  ai\d  Arkansas  north  of  the  out- 
crop of  the  Catahoula  formation  (PL  III,  in  pocket)  and  south  of  the  Eocene- 
Cretaceous  boundar}^ 

In  Alabama  this  formation,  which  has  long  been  called  the  Lignitic,  contains 
several  fossiliferous  horizons  that  are  closely  related  from  a  paleontologic  stand- 
point, but  show  faunal  differences  which  have  led  to  the  recognition  of  four  sub- 
stages,  named  as  follows,  beginning  with  the  lowest:  (1)  Xanafalia,  (2)  Bells  and 
Greggs  landings  (Tuscahoma),  (3)  Woods  Bluff,  and  (4)  Ilatchetigbee.  The  first 
two  are  sometimes  collectively  called  the  Bells  Landing  substage  and  the  second 
two  the  Bashi  substage.''  No  distinctive  marine  fossils  have  yet  been  found  in 
the  hgnitiferous  time  equivalents  of  this  formation  in  ^lississippi,  Arkansas,  and 
the  upper  embay ment  region,  but  along  Sabine  River  in  Louisiana  and  Texas,  in 
the  same  position  relative  to  the  embayment  as  the  Alabama  deposits,  are  developed 
fossiliferous  beds  showing  the  same  facies.  Ostrea  thirsse.  (PI.  XVITI),  an  oyster 
common  in  the  Xanafalia  horizon  in  Alabama,  occurs  in  abundance  at  Martha ville, 
La.,  and  the  fossils  from  Pendleton  and  Sabinetown  bluffs  on  Sabme  River,  in 
Sabine  County,  Tex.,  show  very  close  affinities  to  the  Greggs  Landing  and  Woods 
Bluff  horizons  of  Alabama.^  These  beds  are  limited  above  by  a  well-preserv^ed 
and  abundant  lower  Claiborne  fauna,  and  below  by  the  Midway  (Wills  Point) 
fossiliferous  clays  and  limestones. 

The  name  Lignitic  formation,  derived  from  the  lithologic  character  of  the 
beds,  is  not  in  accordance  with  the  rules  of  geologic  nomenclature,  and  it  is  therefore 
necessary  to  give  to  this  formation  the  name  of  some  locality  at  or  near  which  the 
beds  are  typically  exposed.  As  the  name  Chickasaw  formation*^  or  stage,  which 
has  been  used  by  Dall  as  an  exact  synonym  for  Lignitic,  is  neither  stratigraphically 
nor  historically  appropriate  in  this  sense,  and  as  the  name  Lagrange  (Safford,  1864) 
has  been  applied  to  the  Hgnitiferous  complex  above  the  Midway,  and  as  the  doubtful 
definition  and  the  lack  of  marine  fossils  at  the  type  localities  of  the  Mansfield  group 
(Hilgard,  1873)  and  Camden  formation  (Hill,  1888)  make  them  unavailable,  the 
name  Sabine  has  been  suggested  and  adopted,  from  the  typical  development  of  the 
formation  along  Sabine  River  in  Sabine  County,  Tex.,  and  Sabine  Parish,  La.,  and 
from  noteworthy  exposures  at  Sabinetown  Bluff. 

a  Smith,  K.  A..  andJohnson,  L.  C,  Bull.  V .  S.  Gc<jl.  Survey  Xo.  43,  1SS7.  p.  18;  Smith.  K.  A..  Johnson,  L.  C,  and  Langdon, 
D.  W.,  Geology  of  the  Coastal  Plain  of  Alabama,  Geol.  Survey  Alabama.  1S94.  p.  27;  Harris.  G.  D.,  Bull.  Am.  Pal.,  vol.2, 
1897,  p.  196. 

b  Ilarris,  G.  D..  Geol.  Survey  Louisiana.  Kept,  for  1S00[1900].  pp.  f).V72,  290-309;  (Jeol.  Survey  Louisiana,  Rept.  of  1902,  pp. 
123-125. 

c  This  name  was  suggested  by  Hilgard  as  an  appropriate  equivalent  for  his  Northern  Lignitic  (which  is  defined  in  Geology 
of  Mississippi,  18»>0,  pp.  1  \()-\'2^;  Am.  Jour.  Sci..  3<i  ser.,  vol.  2.  1871,  pp.  394-30<i),  for  the  very  sufficient  reason  that  the  '  'entire 
Northern  Lignitic  is  within  the  Chickasaw  Purchase,  and  its  most  characteristic  and  conspicuous  outcrops  are  on  the  four 
Chickasaw  bluffs,  of  which  the  Memphis  bluff  is  the  last"  (Kighteonth  Ann.  Kept.  V.  S.  Geol.  Sur\-ey,  pt.  2,  1898  pp.  344- 
345).  Dall.  however,  assumed  that  Hilgard's  Northern  Lignitic  was  the  exact  equivalent  of  the  Lignitic  defined  by  paleonto- 
logic criteria  in  the  Alabama  section,  and  so  used  it.  \s  a  matt^'r  of  fact  the  Northern  Lignitic  is  a  Hgnitiferous  complex, 
containing  representatives  of  all  the  lieds  Ix'tween  the  Midway  and  the  Jackson  (see  p.  40),  and  therefore  represents  the 
swamp  and  estuarine  deposits  of  the  Sabine.  Claiborne,  and  Jackson  epochs.  The  strata  exposed  in  the  Chickasaw  bluff, 
the  type  i^xjality  (see  PI.  XXXVIl,  A,  p.  70  are  stratigraphically  (iither  Jackson  or  the  underlying  Cockfield.  which  is  upper- 
most Claiborne.  In  the  whole  of  the  Chickasaw  Purchasq  (about  20.000  square  miles)  no  locality  of  the  Sabine  (Lignitic) 
containing  typical  marine  fossils  has  l)et^n  found,  and  it  is  necessary  to  go  KX)  miles  from  its  border  for  such  a  locality.  It 
therefore  appears  necessary  either  to  use  the  name  Chickasaw  formation  in  the  sense  in  which  Hilgard  defined  it  or  to 
aoandon  iu 
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The  Sabine  formation  and  its  equivalent  beds  in  the  undifferentiated  Ek>cene 
underHe  the  whole  of  Louisiana,  except  the  limited  areas  occupied  by  the  outcrops 
of  the  Cretaceous  and  Midway  domes,  and  all  of  Arkansas  south  and  east  of  the 
Cretaceous  and  Midway  outcrops  (PL  III,  in  pocket).  Its  thickness,  as  shown  by 
carefully  constructed  sections  in  which  local  irregularities  are  reduced  to  their 
proper  minor  importance,  ranges  from  300  feet  in  northern  Bossier  Parish  to  from 
800  to  900  feet  near  Natchitoches  and  on  Sabine  River  (PL  XXXVII,  p.  70). 

OLAIBORHX  FORMATIOH.a 

This  formation,  which  overlies  the  Sabine,  contains  the  most  persistent  and 
widely  developed  marine  beds  of  the  Coastal  Plain,  and  is  known  to  extend  from 
Maryland  to  the  Rio  Grande.  Its  extremely  fossiliferous  character  early  attracted 
attention,  and  it  was  from  collections  from  Claiborne  Bluff,  on  Alabama  River, 
in  ^Vlabama,  that  the  presence  of  beds  of  Eocene  age  in  the  Gulf  States  was  first 
proved  by  Coiu-ad.^  He  named  it  the  Claiborne  formation  and,  with  Lea,*^  de- 
scribed and  figured  many  of  the  fossils  found  in  a  relatively  thin  sand  bed  wliich 
outcrops  in  the  bluff  at  Claiborne  Landing,  Ala.  Subsequent  work  has  shown 
that  this  bed,  which  is  generally  referred  to  as  the  Claiborne  sand,  is  but  a  very 
local  development,  paleontologically,  of  one  of  the  larger  di^^ions  of  the  Eocene. 
It  is  to  this  large  division  that  the  name  Claiborne  formation  or  Claiborne  group 
is  now  applied.     (See  s\nionymy.) 

In  central  Louisiana  the  Claiborne  formation  is  divisible  into  a  lower  fossil- 
iferous member,  which  has  been  called  ithe  ''Lower  Claiborne'.'  in  this  area,  and 
an  upper  lignitiferous  member,  called  the  Cockfield,  wliich  contains  no  marine 
fossils.  The  lower  portion  is  much  more  calcareous,  glauconitic,  and  clayey  than 
the  underlying  Sabine  beds,  and  where  typically  developed  contains  no  lignitic 
nor  lignitiferous  matter,  though  to  the  north  it  changes  to  lignitiferous  sands  and 
clays  and  merges  into  the  undifferentiated  Eocene  group.  Thus,  while  across 
San  Augustine  and  Sabine  counties,  Tex.,  and  on  Sabine  River  it  is  extremely 

a  Synonymy  of  the  riaibome  fonnation: 

-naiU^mian  stage.  Dall  (Kiphtronth  Ann.  Kept.  V.  S.tleol.  Sur\*»»y.  i»t.2.1S98,  pp.a42-34.3).  except  the  White  Bluff 

-riail^oriH^  <sand^-*- Lower  nail>ome. Harris  (Am.  Jour.  Soi..3d  8er..v(«1.47.1894.p.304).except  the  White  Bluff  beds. 
=<"lailH^nie  sand  +Os«treH  sellieformis  Iieds+ I.islton  Ixnis-f-Buhrstone.  Harris  (Am.  Jour.  Sci.,  3d  ser.,  vol.  47,  18M, 

p.  ;im^. 
=ClailH»me  (sand)-f-Buhr9tono.  Smith  and  Johnston  ^Bull.  l*.  S.  <ieol.  Survey  No.  43.  1S87.  p.  18). 
=ClaiN^me  proi>or  including  the  ClailK^mo  sand  and  Ostrea  j^ellapfrtrmis  Iieds)  +  Buhrstone.  Smith.  Johnson,  and 

Langdon  i<n»olopy  of  Xlw  Coastal  Plain  of  Alabama.  (Ueol.  Sur\-ey  Alabama.  ISM.  pp.  27,  122,  124,  geolo)(lc 

map  of  Alabama.  ISIM^. 
>or=riallH^nie  stage  or  Clallx^me  group  isUlcvous  riaIlx»me+oalcaiTH>us  Clailwme).  Hilgard  (Geology  of  Missid- 

sippi.  1>W).  pp.  U18.  121M2S). 
>naUH^nilan.  Heilprin  (.I^rtK*.  Vhiladelphia  Acad.  Nat.  Sci.,  1SK2.  p.  1S4:  Contributions  to  Tertiary  geology  and 

pubMUitolopj-  of  the  rnitt^l  States.  Pliiladelplua.  LSM.  p.  ;V\  which  isejcactly  equivalent  to  Claiborne  sand. 
N^ Lower  Claiborne.  Kenne«ly  (Pnx'.  Philadelphia  Acad.  Nat.  Sci.  for  1J«V».  ISIW.  p.  92).  which  includes  portions  of 

Jackson  and  luisal  Oligtxvne  IhxIs. 
vaud  -OH^ks  Mountain  NHis+ Mount  S(>lman  UhIs  i Ma riiHMloposits  or  Marine  l>eds>.  Kennedy  (Third  Ann.  Rept. 

(Jeol.  Survey  Tiwas.  is«>2.  p.  4">;  Bull.  V.  S.  i^eol.  Sur\ey  No.  212.  pi.  2.  1*»03).  which  include  also  the  portion  of 

the  Sabint*  which  contains  marine  fossils. 
—  L<»wor  riailH^nie+Cix'kfield  Ferry  UmIs.  Vauphan  vBull.  l*.  S.  Iun>1.  Suney  No.  142,  1S9»>,  p.  21). 
-■  L«»wor  riaibonie.  Hanis  and  Veatch  v^-UhM.  Survey  Li»uisiana.  Kept,  for  1S1>9  {IIH*^].  pp.  73-89,  geologic  map). 
l.i»\\vr  ri;iU>v^n»o-r»x*kt\rKl.  Harris  ideol.  Survey  Louisi.jna.  Kept,  of  H^>J  (1»>)2'..  pp.  17-21V 
"■i'onvji.l.    r.    \..  IvX'i'nr  fo>>.iN  of  tho  i'l;»il'v»nu».  with  obstMvatious  .m  tlii.-*  f.^niiati.m  in  the  Vnited   States:    Fossil 
Sho'.!s>»f  ilu"  l\>' :.;*:>   F.'TTi.iiJ.^n  v^f  North  Aiuotum.  \<A.  1.  No.  o.  Isv"..  pp.  J**  .ii'.       >,«o  H-irris's  n'puMicati«>n  of  Conrad's 

M«M    l-.i.i-.   r.-t:;it\  (o::m;iUo::  o:  A:.;'>..:n.i:  tout:  i!'\i::.  :;>  r<  «;»v  l^cy.  rhi^i'lolp^:.,.  is^v  I'p.  i»-2a>   pis.  1-fi. 
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CHARACTERISTIC  FOSSILS  OF  THE  CLAIBORNE  FORMATION 


1,  1*.  Ottrea  Mll«formit  Conrad. 

2,  >.  Anomia  aphippoidM  Gabb. 

3.  Area  vauffhar^i  Catay. 

4.  P-rsonalla  sapdantata  Gabb. 

5.  Matalia  claibornanait  Conrad. 


6.  ComulirM  armifam  Conrad. 

7,  7\  7 '.  Baloiapia  ungula  Gabb. 

8,  8*,  8\  ParacyathiM  altamatus  Vaughan. 

9,  9*.  9^  Paracyathua  ballua  Vaughan. 

10.  I0>.  10\  I0«.  Discotrochut  orbignianua  M.  Edw.  and  H. 
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calcareous  and  fossiliferous  and  is  sharply  limited  both  above  and  below  by  the 
lignitiferous  beds  of  the  Cockfield  and  the  Sabine,  and  while  it  maintains  this 
calcareous,  fossiliferous  cliaracter  northward  m  Ijouisiana  to  about  the  Vicksburg, 
Shreveport  and  Pacific  Railway  (PL  III,  in  pocket),  yet  north  of  that  line  the 
bods  are  pronouncedly  lignitiferous  in  character.  A  few  small,  poorly  preserved 
Claiborne  fossils  have  been  found  in  northern  Bossier  Parish,"  and  stratigrapliic 
relations  suggest  that  the  fossils  found  in  the  wells  at  Buckner,  Ark.  (134),  and 
Dubach,  La.  (S89),  and  at  Walnut  Bluff,  below  Camden,  on  Ouachita  River,**  are 
also  Claiborne,  but  the  general  character  of  the  beds  in  tliis  region  indicates  near- 
shore  or  swamp  conditions  very  different*  from  the  deeper  water  conditions  farther 
south. 

In  Louisiana  and  Texas  the  commonest  and  most  readily  recognized  fossils 
of  this  formation  are  Ostrea  sdlceformis  and  Anemia  ephippaides.  The  oysters  are 
particularly  abundant,  often  forming  ^*  oyster  prairies,"  which  are  bald  spots  cov^ 
ered  with  oysters.  These  shells,  together  vdth.  some  of  the  other  common  and 
characteristic  forms,  are  shown  in  PI.  XIX. 

The  thickness  of  tliis  lower  fossiliferous  portion  of  the  Claiborne  formation 
is  250  to  300  feet  in  the  region  about  Monroe,  but  increases  to  over  500  feet  at 
Winnfield.  On  wSabine  River  the  thickness,  calculated  from  dip  observations,  is 
550  feet,'^  and  the  section  of  a  well  recently  put  down  near  Robinsons  Ferrj^,  Texas 
(1120),  wliich  obtained  fossils  at  a  depth  of  1,250  feet,  that  Dr.  W.  H.  Dall  regards 
as  Claiborne,  indicates  that  it  is  as  much  as  700  feet. 

COCKFIELD  MEMBER  OF  THE   CLAIBORNE.^ 

The  lignitiferous  sands  and  clays  which  occur  in  central  Ijouisiana  between  the 
marine  portions  of  the  Claiborne  and  Jackson  formations  are  extremely  similar  in 
lithologic  character  to  the  Sabine  beds,  and  were  at  first  confused  with  them.  They 
contain  no  marine  mollusks  and  are  characterized  by  thin,  impure  lignite  beds  and 
clays,  often  containing  plant  remains  in  an  excellent  state  of  preservation.  They 
are  identical  in  appearance  with  the  lignitiferous  complex  to  the  north  (undifTeren- 

n  Hums,  G.  P.,  Ann.  Rept.  (Jpol.  Siirvoy  Arkansas  for  1892.  vol.  2.  1S04,  pp.  178-1S(). 

b  Ibid.,  pp.  141  142. 

c  Ocol.  Survey  Louisiana.  Kopt   of  VMY2.  p.  1211. 

d Synonymy  of  the  Cooklield  nioml  cr: 

-=  Upper  L^mitic  l)cd.s,  Lerrh  (Pivllminary  report  on  the  hills  of  Louisluna  south  of  the  Vicksbun?,  Shreveport  and 

Pacific  Railway  to  Alexandria.  \im.  pp.  S2-S.'i). 
=('ocksneld  Ferry  l)ed8,  Vaughan  (Am.  Geol..  vol.  15.  INOri.  p.  220:  Bull.  U.  S.  Geol.  Survey  No.  142,  l«Hi.  p.  21). 
:  L<)\ver  Claiborne,  Harris  and  Veatch  ((leol.  Survey  Louisiana,  Rept.  for  1S1K>  [1000],  pp.  HO  H'2),  which  includes  also 

the  fossiliferous  portion  of  the  Claiborne  in  Louisiana. 
=<.Vx;ksrield  beds,  Harris  ( (Jeol.  Survey  Louisiana.  Rept.  of  VMY2  [11K>2],  p.  21. 

=('ocksfield  Ferry  beds  or  Cocksfleld,  Veatch  (Geol.  Survey  Louisiana, Rept.  of  l<>02.  pj).  120,  i;ia-131,  141. 1'>S,  lfiO-li>3). 
'■■  ?  Y<''guH.  Dumble  (Report  on  Brown  Coal,  Geol.  Survey  Texas,  1892,  pp.  14S  l.'>4;  Science,  new  s<»r..  vol.  lij,  1902,  pp. 

«)70-tJ71). 
<Y<?gua  clays.  Kennedy  (Proc.  Phila<lelphia  .Vcad.  Nat.  Sci.,  vol.  47,  1X9.^).  p.  92),  which  includes  part  of  the  fossilif- 
erous marine  Jackson. 
<Lufkin  or  AngiMlna  County  beds,  KenniMiy  (Third  .Vnn    Rept    Geol.  Sur\-ey  Texas,  1«)2.  pp.  45.  5S  <10).  which 

includes  part  of  the  fossiliferous  marine  Jackson. 
<Mansfield  group.  Hopkins  (First  Ann.  Rept.  Geol.  Survey  Louisiana,  lfV\9, 1S70,  pp. 7H-S3).  which  includes  the  unfos- 

siliferous  Sabine. 
<Northem  Lignitic,  Hilganl  ((Jeology  of  Mississippi.  ISjH).  pp.  110  123;  Am.  Jour.  Sci.,  3d  sen,  vol.  2,  1S71,  pp.  394- 

396),  which  includes  also  lignitiferous  portions  of  the  Sabine  and  lower  Claiborne. 
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tiated  Eocene)  of  which  they  form  a  part,  and  can  be  definitely  differentiated  only 
when  fixed  between  fossiliferous  Claiborne  and  Jackson  beds  or  by  structural  data. 

They  were  first  definitely  separated  from  the  other  Eocene  nonmarine  strata  by 
Lerch,  who  called  them  the  upper  Lignitic  in  distinction  from  the  lower  Lignitic 
(Sabine)  which  occurred  below  the  lower  Claiborne  fo  mation.  Later  Vaughan 
foimd  these  beds  typically  exposed  at  Cockfield  Ferry,  *»  on  Red  River,  halfw^ay 
between  the  very  fossiliferous  Claiborne  beds  at  St.  Maurice  and  the  Jackson  beds 
at  Montgomery,  and  named  them  the  "Cocksfield  Ferry  beds." 

At  Jackson,  Miss.,  the  Cockfield  beds  have  a  thickness  of  about  400  feet.*'  In 
Louisiana  the  thickness  ranges  from  400  to  500  feet.     (See  PI.  XXXVII,  p.  70.) 

The  sandy,  near-shore  character  of  these  beds  makes  them  of  greater  importance 
as  water  carriers  than  the  Claiborne  and  Jackson.  In  central  I^ouisiana  they  com- 
monly contain  great  amounts  of  soluble  salts  and  the  water  is  generally  not  so  good 
as  that  from  the  Sabine.  In  Arkansas  and  Mississippi  a  sand  bed  at  about  the 
sanu»  stratigraphic  position  as  the  basal  Cockfield  water  horizon  yields  good  potable 
water  (p.  So). 

Regarding  the  relation  of  the  Cockliekl  to  the  Jackson  and  Claiborne  time 
divisions  the  data  at  hand,  as  has  been  pointed  out  by  Vaughan,*^  indicate  that  they 
are  late  Claiborne  rather  than  early  Jackson.  In  central  Louisiana  they  are  limited 
below,  at  St.  Maurice,  by  fossils  which  belong  low  in  the  Claiborne,  and  above,  at 
Montgomery,  by  fossils  which,  while  not  basal  Jackson,  are  low  in  the  Jackson; 
and  while  the  Cocklield  may  contain  a  small  amount  of  the  Jackson,  it  is  to  be 
regarded  as  almost  wholly  of  Claiborne  age.  In  southern  Arkansas,  where  basal 
Jackson  fossils  are  developed,  the  Cockfield  is  clearly  of  Claiborne  age.  In  central 
Texas,  as  pointed  out  by  Dumble,^  the  Y6gua  of  Dumble  (not  Kennedy)  presents 
many  points  of  resemblance  to  the  Cockfield,  and  is  here  clearly  a  portion  of  the 
Claiborne. 

«This  was  sfielleil  by  Vaughnn  "'  ('t»okrtticld  Korry."  The  maps  of  tlio  Red  Uiver  Survey  (MS.  sheet  No.  37.  Red  River 
Survey,  U.S.  Kntrrs..  lSSi»  1*<«X).  scale  I:  10,000)  gave  two  plantations  at  this  point  iK^longing  to  "A.  P.  Cockfield  'and  "  W  J. 
Cockfield."  The  ferry  name  should  naturally  le  spelled  in  the  some  way  as  the  name  of  the  owners.  The  section  at 
"Cockafield  Ferry,'*  puhlisheti  l>y  Vaughan  (Am.  (Jeol..  vol.  i:».  isav  pi.  0;  Bull.  T.  S.  Geol.  Survey  No.  142.  1896,  pi.  1),  is 
really  a  section  of  Petite  Kt*ore.  or.  as  it  has  been  improperly  anglicized.  "  Petite  Kcore  Blufl." 

b  HasiHl  on  we'.l  section  given  in  Geology  and  .Vgriculture  of  Mississippi,  1860,  p.  191. 

c  Bull.  r.  S.  Geol.  Survey  No.  142. 1S!«.  p.  22. 

d  Science,  new  ser.,  vol.  lt>,  1902,  pp.  ()7(Mii  *. 


U.  8.  OEOLOOiCAL  SURVEY 
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CHARACTERISTIC   FOSSILS  OF  THE  JACKSON    FORMATION. 

1,  I".  Umbrella  planulata  Conrad.  4.  Mitra  millirgtoni  Conrad. 

2.  Haminea  grandis  Aldrich  5,  5*.   Levifusus  branneri  Harris  |, 

3.  Conorbis  alatoides  Aldrich.  6,  6«,  6''.  Aldrichiella  ele^ans  Vaughan. 

7,  7",  7''.   Trochocyathus  lunuhtiformis  var.  rnontgomenens'J  Vaughan. 


EOCENE.  39 

JAOKSON  FORlEATIOH.a 

The  Jackson  group  was  named  by  Conrad^  in  1856,  from  Jackson,  the  capital  of 
Mississippi,  where  the  beds  are  typically  exposed.  It  consists  of  a  series  of  fossilifer- 
ous,  somewhat  gypseous,  calcareous  clays  which  have  been  traced  from  eastern 
Alabama  to  eastern  Texas.  It  extends  farther  up  the  Mississippi  embayment  than 
any  other  of  the  Tertiary  beds  containing  marine  fossils,  except  the  Midway 
(PI.  XV,  p.  32),  having  been  found  in  wells  at  Hays  Landing,  La.  ((S72),  near 
Arkansas  City,  Ark.  (144),  and  at  Helena,  Ark.  (644).  It  is  exposed  at  CYowleys 
Ridge,  west  of  Memphis,  and,  south  of  Arkansas  River  in  Arkansas,  extends  from 
near  Little  Rock  to  Hamburg.  (See  Pis.  Ill,  in  pocket,  and  XXXYII,  sec.  A,  p.  70.) 
AtCrowleys  Ridge  it  shows  a  marked  tendency  to  change  into  lignitiferous  clays — 
a  tendency  which  is  (juite  like  that  of  the  Claii)orne  and  the  Sabine  farther  south. 

In  this  region  it  is  the  most  fossiliferous  marine  bed  of  the  Eocene,  with  the 
possible  exception  of  the  C-laiborn(*  in  Louisiana  and  the  Midway  in  Arkansas,  from 
both  of  which  it  may  be  distinguished  by  its  characteristic  fossils  (Pis.  XX,  XXI) 
and  stratigraphic  position.  One  of  the  noted  outcrops  in  Louisiana  is  shown  in 
PI.  XXII,  .4  (p.  40). 

«J  Synonymy  of  the  Ju<.'kson  formation. 

SJttcksonlan  stage,  Dull  (Eightoonth  Ann.  Kopt.  U,  S.  (leol.  Survey,  pt,  2,  1808,  p.  342. 

=Jackson  stago,  Harris  and  Veateli  ((Jeol.  Survey  Louisiana,  Hept.  for  1899  [1<K)0],  pp.8&-03:  (Jeol.  Survey  Louisi- 
ana, kept,  of  1^K)2,  pp.  22  23,  131-132,  141,  l.W.  If>4-1(.7;. 

<Jackaon  group.  Hopkins  (Second  Ann.  Ropt.  Geol.  Survey  Louisiana,  1871,  pp.  7-15.  map;,  which  includes  the 
Sabine,  Cockfield,  lower  Claiborne,  and  a  part  of  the  Jackson;  the  remainder  of  the  Jackson  is  include<l  in  his. 
Vicksburg  group. 

<  White  limestone.  Jolnisou  ( Report  on  the  iron  region  of  northern  Louisiana  and  eastern  Texas:  House  Ex.  Doc., 

oOth  Cong.  1st  s«'ss.,  No.  195,  1S8S.  map,  pp.  14-ir)),  which  includes  lower  Claiborne  (in  part),  Cockfleld,  Jack- 
son, and  Vickslnirg  (?). 

<Y6gua  clays,  Kenuetiy  (l^roc.  Philadelphia  Acad.  Nat.  Sci.,  vol.  47. 1895,  p.  92),  wliich  includes  the  CcH»kfleld. 

?^Y4^rua,  Dumble  (Report  on  Brown  Coal.  Geol.  Survey  Texas,  1892,  pp.  148-154;  Science,  new  .ser.,  vol.  16,  1902,  pp 
070.  fi71),  which  is  regardini  as  a  portion  of  the  Claibonie. 

<  White  limestone,  Smith  (Geology  of  the  Coastal  Plain  of  Alabama,  Geol.  Survey  .Mabama.  Is94.  i)p.  107, 232, 370,  492, 

405;  see  also  Casey,  Pnx*.  Philadelpliia  Acad.  Nat.  Sci.  for  UK)1^  1901,  pp.  513-518). 

<Fayette  sands,  Kennedy  (Proc.  Philadelpliia  Acad.  Nat.  Sci.  for  1895, 189«.  pp.  92,95-99:  Bull.  V.  S.  (ieol.  Survey  No. 
212,  1903,  p.  20,  pi.  2).  These,  as  define<l  by  Kennedy,  are  largely  Catahoula  ((Jrand  Gulf),  but  include,  near 
the  base,  Jackson  fossils.     (See  Harris.  Geol.  Survey  Louisiana,  Rept.  of  V.H.Y2,  p.  25;  Veatch,  ibid.,  p.  133.) 

<Vicksburg,  Hilgard  (.\m.  Jour.  Sci.,  2d  ser..  vol.  48,  18^9,  pp.  340  341;  Supplement  and  Final  Report  of  a  Geolog- 
ical Reconnais.'sance  of  Louisiana,  New  Orleans.  1873,  pp.  18^-19), which  includes  all  the  Jackson  and  Claiborne 
iieds  in  Louisiana  along  Sabine  River  and  a  number  of  Jackson  locnlitios  in  eastern  Louisiana. 

/^Jackson  group,  I/crch  (The  hills  of  Louisiana  south  of  the  Vicksburg.  Shreveport  and  Pacific  Railwav  118931,  pp. 
88-91),  which  includes  only  a  portion  of  the  lower  Claiborne, 
ft  Conrad,  T.  A.,  Proc.  Philadelphia  Acad.  Nat.  Sci.,  vol.  7, 1850,  p.  257. 
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UVDITFESEVTIATED  EOCENE,  a 

The  Eocene  beds,  which  in  central  Louisiana,  Mississippi,  and  Alabama  are 
fossiliferous,  all  become  Ugnitiferous  in  the  upper  portion  of  the  embayment.  The 
marine  fossils  of  the  Sabine,  lower  Claiborne,  and  Jackson  epochs  each  extend 
farther  northward  than  thoseof  the  preceding  epochs  (PI.  XV,  p.  32),  but  in  each 
case  the  beds  bearing  marine  fossils  grade  into  Ugnitiferous  clays  and  sands  contain- 
ing no  distinctive  marine  fossils. 

The  first  name  given  to  this  Ugnitiferous  group,  which  can  not  be  separated 
except  on  structural  grounds,  was  the  Lagrange.  This  included  all  the  Eocene 
beds  in  Tennessee  above  the  Midway,  and  was  afterwards  quite  logically  extended 
by  its  author.  Prof.  J.  M.  Safford,  State  geologist  of  Tennessee,  to  include  the  Ug- 
nitiferous sands  and  clays  of  Crowleys  Ridge,  ^  which  are  of  lower  Jackson  age  and 
are  the  stratigraphic  equivalents  of  the  beds  in  the  upper  Chickasaw  Bluffs.  This 
formation  grows  more  sandy  to  the  north,  where  at  Memphis  essentially  continuous 
sand  beds  800  feet  thick  have  been  penetrated.*^ 

OLUJOCENK. 

ooNDinoirs  of  DEFosinoir. 

The  change  from  the  Eocene  to  the  Oligocene  in  this  area  is,  like  the  change 
from  the  Cretaceous  to  the  Eocene,  nuich  more  a  paleontologic  than  a  stratigrapliic 
break,  and  while  beds  of  Ugnitiferous  strata  separate  the  Jackson  from  the  basal 
Oligocene  or  Vicksbiirg  beds,  they  are  of  no  greater  importance  as  an  indication  of 
a  time  l)reak  than  half  a  dozen  beds  within  the  Eocene.  No  pronounced  uncon- 
formity or  discordance  of  the  strata  has  been  observed.  However,  such  charac- 
teristic and  abundant  Eocene  forms  as  Venericardia ,  Pseudoliva,  VolutilitheSj  and 
CitlyptrnphorHS  (PI.  XIV,  p.  32)  abruptly  terminate  in  the  Jackscm,  and  are  replaced 
in  the  l)asal  Oligocene  by  a  distinctly  different  fauna.  Of  the  122  species  known 
in  the  basal  Oligocene,  but  10  are  found  in  the  Claiborne  and  Jackson.** 

The  lowest  Oligocene  l)eds  in  the  Mississippi  Valley,  like  the  basal  Eocene,  are 
lithologically  more  like  the  topmost  beds  of  the  preceding  series  than  the  succeeding 
beds  of  the  larger  time  division  which  they  initiate.     They  represent  conditions  of 

«  Synon^iy  of  the  unclilT(»n'ntiat<'<i  EcKn-iie. 

Northern  ligiiitlc.  Uilpird  (li^'ology  of  Mississippi,  IWiO   pp.  110-12:1:  Am.  Jour.  Sci.,  3d  wr.,  vol.  2,  1871,  pp.  304- 
3',Mi),  «?xo«*pt  the  Flrttwoods  i-lxys.  which  nrr  Midway. 
=LaKranpc,  iiu-ludinsf  RlufT  lij!:nit«».  Salfctrd  r.\iii.  Jour.  Scl.,  2d  t*er.,  vol.  'M,  1804,  pp.  3<»-370). 
=I.a>;ranKo  +  Hliitl  lijrnitc,  SafTord  ((.JooMgy  of  Triinos8t»c,  1809,  pp.  -124^28). 

=Laj;r:jng(»,  Sallord  ( Apricultiiral  and  (Jfolojri*;!!  Map  of  Tonnosseo,  lS74,Taintor  Brothers,  New  York.  publiaheiB). 
=Lagrang(V  Safford  (Agricultural  ami  (tcolopical  Map  of  Tennesseo.  Tavel,  Kastman  &.  Howell,  Nashville,  Tann*, 

is7r>). 
=LagrjniRr.  Sallord  and  Killcbrcw  <  Element  a  ry  (Joology  of  Tcnnossee,  Nashville,  1876,  pp.  165-16G). 
=Lagrangc.  SalTord  (.\gricultural  and  Crological  Map  of  Tenru»8«w,  I'^SS,  IHSHi,  1899). 
=Lagrangc.  Safford  (Uopt.  Mt-nipliis  Water  Works.  1898,  p.  l(i). 

=Lagrang('.  Saffonl  (Klcincnts  of  the  fn'ology  of  Tennessee,  Nashvilhs  19(«,  pp.  101,  lOO-lOl). 
Camden  series,  Hill  (Ann.  Kept.  <m'<i1.  .^urvey  Arkansas  for  1888,  vol.  2, 1888,  pp.  188-189),  whicn  includes  the  Jack- 
son and  a  portion  of  the  ('retace(»us. 
=  (?)  or  :.-Cuindcn  be<ls,  Hill  (Ann.  Ui«pt.  (Wo\.  Survey  Arkansas  for  18S8.  vol.  2.  1888.  pp.  188-189). 
■Chickasawan  stage,  Hall  (Kightii'nth  Ann.  Urpt.  V.  S.  Geol.  Survey,  pt.  2.  18a«<,  pp.  344-345) .  which  is  restricted 
to  the  Lignitic  (Harris,  ISOl)  or  Sabine  formation, 
b  In  report  of  John  Lundic  "  On  WatiTworks  Systi-ni  of  Memphis,  Tenn..  IS'JS.  p.  Hi. 

'  ^afford,.!.  Nf..  HiiUitin  Stat«-  Ho.inl  of  Tlealth.N  <.l. .'..  pt.  7,  Keb.2«),  IS'K),  j)p.«»S- IfXJ;  Ann.  Kept.  (Jeol.  Survey  Arkansas 
for  I^y».  V..1.  11.  \\\)\.  pj).  L's  L-ii. 

d  DmH.  \\  .  II..  Trans.  Wii^nirr  Kn-.-  [n-t.  Si!.,  vol.  ;{.  pt.  <i.  VMM,  p.  !."».'>:{. 
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1.  Skuil  re&tored  from  specimens  collected  by  Charles  Scnuchert  in  Alabama.     Length  47.5  inche*.      The  name  Zeuglodon  (yoke  tooth)  is  taken 
from  the  shape  of  the  molar  teeth.     Original  in  United  States  National  Museum. 


2.   Water-worn  vertebra  of  tne  type  commonly  found  i 
Jackson  strata.     Length   13  inches. 


the 


3.    More  perfect  vertebra,  showing  processes.     Length  14.75 
inches. 


ZEUGLODON    (BASILOSAURUS)    CETOIDES    OWEN. 
A  COMMON   AND  CHARACTERISTIC  JACKSON    EOCENE  WHALE-LIKE   MAMMAL. 
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A.     NOTED   FOSSILIFEROUS  JACKSON   OUTCROP  AT  MONTGOMERY.   LA. 

Showing  low  southward  dip  of  the  Eocene  beds.     This  locality  is  in  the  "steeply  "  dipping  portion  of  the  Caldwell-Angelina  flexure  and  indicate* 
the  very  low  character  of  that  structural  feature.     Photograph  by  G.  D.  Harris. 


B.     LOWER   FALLS.   MINT  SPRING   BAYOU.  VICKSBURG.   MISS. 

Showing  bedded  linnestone  in  the  Vicksburg  formation.     Note  unconsolidated  shell  marl  above  and  below  the  limestone.     Photograph  by 

G.  D.  Harris. 


NOTED    OUTCROPS    OF    THE    JACKSON    AND    VICKSBURG    FORMATIONS. 
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deposition  and  distribution  of  ocean  water  which  are  but  the  continuation  of  those 
of  the  previous  period,  while  the  succeeding  beds  are  indicative  of  more  or  less  radical 
changes.  The  basal  Oligocene  beds,  the  Vicksburg  formation,  are  overiain  by 
near-shore  deposits  consisting  of  coarse  sandstones  interstratified  with  greenish- 
gray  clays  ven^  different  from  the  underiying  calcareous  and  lignitiferous  strata 
and  entirely  devoid  of  marine  remains,  though  containing  land  plants  and  fresh- 
water shells.  This  group  of  beds,  which  is  called  the  Catahoula  formation,  is  in 
turn  overlain  by  greenish  calcareous  clays,  containing  a  ver^'  few  brackish-water 
shells  and  called  the  Fleming  formation.  Indeed,  if  physical  rather  than  biological 
changes  were  made  the  basis  of  the  broader  geologic  divisions,  the  dividing  lines 
between  the  Cretaceous  and  Eocene  and  the  Eocene  and  Oligocene  in  this  region 
would  be  drawn  above  the  base  of  the  deposits  of  these  larger  time  units. 

During  the  Eocene  the  Mississippi  embayment  was  almost,  if  not  completely, 
filled,  and  in  the  Oligocene,  except  possibly  in  early  Vicksburg  time,  the  coast  line 
was  a  simple  broad  curve  reaching  from  eastern  Georgia  to  Mexico  with  no  pro- 
nounced indentations  (PI.  II,  Z>,  p.  48). 

VICKSBUBO  FORMATIOV.a 

The  Vicksburg  formation,  which  was  named  by  Conrad  in  1846''  from  its  very 
fossiliferous  exposure  in  the  bluffs  at  Vicksburg,  Miss.  (PI.  XXII,  i?),  where  it  has  a 
total  thickness  of  120  feet,<^  is  the  lithological  counterpart  of  the  underlying  Jackson, 
from  which  it  can  be  distinguished  by  the  absence  of  such  characteristic  and  adund- 
ant  Eocene  fossils  as  those  shown  in  PI.  XIV  (p.  32).  Characteristic  Vicksburg  fos- 
sils are  shown  in  PI.  XXIII.  The  known  extent  of  the  typical  Vicksburg  is  very 
limited.  West  of  Mississippi  River  it  has  been  definitely  proved  to  occur  only  in 
a  limited  region  in  northern  Catahoula  Parish,  La.**  (PI.  Ill,  in  pocket),  though  it  may 
extend  westward  to  the  vicinity  of  Little  River.  To  the  ea«t  certain  beds  in  eastern 
Mississippi  and  Alabama,  particularly  the  great  Orbitoidal  limestone  of  the  Florida 
peninsula,  have  been  correlated  with  this  formation,  but  the  recent  work  of  Dall* 
renders  this  correlation  somewhat  doubtful,  and  Casey  has  suggested  that  the  true 
Vicksburg  beds  represent  but  a  local  development  in  a  remnant  of  the  old  Mississippi 
embayment.^ 

a  Synonymy  of  the  Vicksburg  formation: 

=Vlck8burg.  Dall  (Trims.  Wagnor  Free  Inst.  Sci.,  vol.  3,  pt.  fi,  IIKW.  p.  I'M). 

/Vicksburg,  llilgard  (Am.  Jour.  Sci.,2fi  8er.,vol.  48,  18(i9,  pp.  340-341;  Supplemental  and  Final  Report  of  a  Geolog- 
ical Reconnaissance  of  J..ouisianfi,  New  Orleans,  1873,  pp.  18-19).    All  the  localities  at  which  llilgard  reported 
Vicksburg  in  Louisiana  have  proved  to  1h>  Claiborne  or  Jackson. 
<Vicksburg  group,  Hopkins  (First  Ann.  Rept.  Geol.  Survey  Louisiana.  18fi9,  1870,  pp.  94-98;  Second  Ann.  Rept. 

Gcol.  Survey  Louisiana,  1870,  1871,  pp.  15-18).    Includes  portion.^  of  the  Claiborne  and  Jackson. 
^White  limestone.  Johnson  (Iron  Region  of  Northern  l^ouisiana  and  Eastern  Texas,  1888,  pp.  14-K)).    As  descriljed, 

this  includes  only  Jackson  and  Claiborne  fossils. 
<St.  St<'phens  White  limestone,  Smith  (Cieolog>'  of  the  Coastal  Plain  of  Alabama.  (Jeol.  Survey  Alabama,  1894,  pp. 
107,  232.  37i»,  492,  49.')),  which  includes  the  Jackson.    According  to  (l^asey,  it  has  not  yet  bet'n  definitely  proved 
that  the  Whit^^*  limestones  contain  any  tnie  Vicksburg  ( Pr<x'.  Philadelphia  Acad.  Nat.  Sci.  for  1901, pp. 513-518). 
«>  Conrad,  T.  A.,  Prw.  Philadelphia  Acad.  Nat.  Sci.,  vol.  3.  IM6,  pp.  280-281. 
c  llilgard,  E.  W.,  Am.  Jour.  Sci..  3d  ser.,  vol.  2,  1871,  map  facing  p.  391. 

dThe  outcrops  of  the  Vicksburg  beds  3  miles  south  of  Rost*field  were  first  described  by  Hopkins,  who  correctly  referred 
them  to  the  Vicksburg  (First  Ann.  Rept.  Geo!.  Survey  Louisiana  for  18<;9,  1S70,  p.  97;  Second  Ann.  Rept.  Geol.  Sur\'ey 
Louisiana  for  1870. 1871  p.  1«;).  They  were,  however,  first  definitely  proved  to  l>elong  to  this  stage  by  Vaughan  (Bull.  U.  S. 
Geol.  Survey  No.  142,  l.S9«i.  p.  52). 

*  Dall,\V.  H.,  Trans.  Wagner  Fre<«  Inst.  Sol.,  vol.  3,  pt.  (i.  19a3.  p.  hV).'^. 

/  Casey,  T.  L.,  On  the  probable  age  of  the  Alabama  White  Ihnestone;  Proc.  Philadelpliia  Acad.  Nat.  Sci.  for  1901,  pp, 
513-518. 
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OATAHOULA  FO&MATIOH.a 

Overlying  the  fossiliferous  Vicksburg  clays  and  limestones  is  a  series  of  sand- 
stones and  greenish  clays  which  are  generally  quite  different,  lithologically,  from  any 
of  the  older  beds  of  the  Tertiary  series  in  Louisiana  and  Arkansas.  The  sandstones 
which  are  the  characteristic  feature  of  this  formation  range  in  thickness  from  a  few 
inches  to  50  or  60  feet  (PI.  XXIV,  wells  859, 938,  939),  and  thicknesses  of  as  much  as 
140  feet  (well  855)  have  been  reported.*  These  sand  beds  are  often  cemented  by 
siUca'  into  very  hard  quartzites,  but  such  occurrences  are  essentially  local,  and  the 
quartzitic  beds  pass  laterally  in  very  short  distances  into  soft  sandstones  or  even 
unconsolidated  sands.  These  sandstones  and  quartzitic  layers  have  resisted  erosion 
more  than  the  underlying  clays  and  unconsolidated  sands  of  the  Eocene  and  so  have 
formed  a  line  of  rocky  hills,  the  Kisatchie  Wold  (PI.  I,  p.  14)  extending  across  Loui- 
siana, into  Texas  on  the  one  hand  and  into  Mississippi  on  the  other. 

These  beds  contain  no  indications  of  marine  life,  but  land  plants  are  abundant 
and  fresh-water  shells  have  been  found  in  several  places.  The  change  from  the  con- 
ditions existing  in  the  Vicksburg  is  very  marked  and  indicates  an  elevation  during 
which  the  region  where  the  oceanic  conditions  were  favorable  for  the  growth  of 
marine  life  was  considerably  south  of  the  present  outcrop  of  the  formation.  (See 
PI.  Ill,  in  pocket.) 

These  beds  were  observed  at  Grand  Gulf,  on  Mississippi  River,  in  Claiborne 
County,  Miss.,  by  Wailes,  the  first  State  geologist  of  Mississippi,  who  referred  to  them 
as  the  ''Grand  Gulf  sandstones.  ^'^^  Later  Hilgard**  used  the  name  *' Grand  Gulf 
group  *'  to  include  the  beds  exposed  in  southern  Mississippi  between  the  Vicksburg 
and  the  relatively  recent  coastal  clays  (Port  Hudson),  and  the  name  has  been  used 
with  varying  shades  of  meaning  by  different  authors  since  that  time.* 

In  view  of  this  confusion  and  in  order  to  furnish  a  name  not  likely  to  be  misunder- 
stood, the  name  Catahoula  formation  is  used  in  this  paper  as  a  synonym  for  the 
''typical  Grand  Gulf",  or  the  "Grand  Gulf  proper."     This  new  name  is  from  Cata^ 

a  Sjmonymy  of  the  Catahoula  formation: 

<Orand  Oulf  sandstone,  Wailes  (Agriculture  and  Geology  of  Mississippi,  1857,  pp.  2Ift-219).    Includes  typical  Grand 

Gulf  sandstone  and  (erroneously)  some  consolidated  Claiborne  and  Lafayette. 
<Grand  Gulf  group,  Ililgard  (Report  on  Geology  and  Agriculture  of  Mississippi,  ISfiO,  pp.  147-154),  which  indodes 

the  Catahoula,  Fleming,  and  Pascagoula  formations. 
=Typical  Grand  Gulf,  Dall  (Eighteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  2,  18d8,  table  facing  p.  334). 
=Grand  Gulf  proper,  Harris  (Geol.  Survey  Louisiana,  Rept.  of  1902,  p.  28). 
< Grand  Gulf  beds,  Harris  (Ibid.). 

=Grand  Gulf,  Veatch  (Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  120,  132-135). 
<Fa3rette  beds,  Penrose  (First  Ann.  Rept.  Geol.  Survey  Texas,  1800,  pp.  47-^),  which  are  a  composite  indading 

Claiborne  beds  in  their  type  locality  and  Catahoula  and  Fleming  beds  in  east  Texas. 
9^ Fayette  beds,  Dumble  (Jour.  Geol.,  vol.  2,  1894,  pp.  552-^554;  Science,  new  ser.,  vol.  16,  1902,  p.  671),  which  are 

Claiborne. 
<Fayette  sands,  Kennedy  (Third  Ann.  Rept.  Geol.  Survey  Texas,  1892,  pp.  60-ft2;  Bull.  U.  S.  Geol.  Survey  No.  212, 
1903,  pp.  20,  21-22),  which  includes  a  portion  of  the  J&ckson.    (See  Geol.  Survey  Louisiana,  Rept.  of  1002,  pp. 
25,  132,  133.) 
=0akville,  Dumble  (Science,  new  scr.,  vol.  16,  1902,  pp.  670-671).    This  correlation,  while  suggestive,  needs  further 
evidence  to  verify  it. 
i»  Kennedy,  William,  Third  Ann.  Rept.  Geol.  Survey  Texas,  1892,  p.  63. 
c  Wailes,  B.  C.  L.,  Agriculture  and  Gcologj-  of  Mississippi,  1857,  pp.  21&-219. 
d  Hilgard,  E.  W.,  Rept.  on  Agriculture  and  Geology  of  Mississippi,  1860,  pp.  147-154. 

e  In  this  connection  see  the  following:  Smith,  E.  A.,  and  Aldrich,  T.  H.,  Science,  new  ser.,  vol.  16, 1902,  pp.  835-837;  Idem, 
vol.  18,  1903,  pp.  20-26;  Dall,  W.  II.,  Science,  new  ser.,  vol.  16,  1902,  pp.  946-947;  Idem,  vol.  18,  1903,  pp.  83-85;  Hilgan],  E.  W., 
Science,  new  ser.,  vol.  18,  1903,  pp.  180-182. 
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CHARACTERISTIC  FOSSILS  OF  THE  VICKSBURG  FORMATION. 

1,  1*.  IK  Ottma  vick«bur|p«nw«  Conrad.  4,  4\  Maerecallittii  (Chlon«lla)  tobiirui  Conrad. 

2,  >,  2\  2',  7*.  P«ct«n  poulsoni  Morton.  5,  5*.  Ampulllnoptis  mistiuippioniit  (Conrad). 

3,  3*.  ScaphaicA  iMuauri  Datt.  6,  6*,  6\  OcMlina  v.cktburgonaia  {Conrad). 

7,  7*,  7V  Oculina  miwiuippienai*  (Conrad). 
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A.     QUARRY   ON   CONN    LEAGUE,  JASPER  COUNTY,   TEX..    NORTHEAST  OF   ROCKLAND. 
Opened  for  stone  ^or  Sabine  Pass  jetties. 


B.     ON   TEXAS  AND    PACIFIC   RAILWAY,    NEAR   LENA.   LA. 
Photograph  by  G,  D.  Harris. 

OUTCROPS  OF  THE  CATAHOULA  FORMATION. 
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houla  Parish,  La.,**  which  is  directly  across  the  Mississippi  Valley  from  Grand  Gulf 
and  where  there  are  many  outcrops  which  are  lithologically  and  stratigraphically 
counterparts  of  the  beds  of  the  old  type  locality.  From  this  place  the  beds  have  been 
traced  eastward  through  Mississippi  into  Alabama,  where  they  apparently  grade  into  a 
series  of  fossiliferous  sands  and  calcareous  clays  known  as  the  *'  Chattahoochee  group/' 
To  the  west  they  extend  in  a  very  pronounced  line  across  Louisiana  into  eastern 
Texas,  and,  according  to  Dumble,  are  continued  across  that  State  in  his  Oakville 
beds.*  The  thickness  of  this  formation,  as  showti  by  comparative  cross  sections 
based  on  wells  at  Alexandria  (933,  939)  and  Boyce  (944)  and  on  dip  observations  on 
Sabine  River ,<*  is  about  1,100  feet  (PL  XXXVlf,  p.  70). 

The  country  in  which  this  formation  outcrops  is,  as  a  rule,  poor  in  everything 
but  long-leaf  pine.  The  sand  beds  are,  however,  important  water  carriers,  and  in 
places  (as  near  Harrisonburg,  Lena,  and  Christie,  La.,  and  about  Rockland,  Tex.)  the 
quartzitic  layers  have  been  quarried  for  riprap  work  and  ballast  (PI.  XXIV). 

FLEKIN6  CLAY.'f 

Tii3  Fleming  clay,  which  wfes  so  named  by  Kennedy  in  1892*  from  Fleming 
siding  on  the  Missouri,  Kansas  and  Texas  Railway  near  the  line  between  Tyler  and 
Polk  counties,  Tex.,  consists  of  green  or  bluish  green  calcareous  clays,  differing  from 
the  underlying  Catahoula  beds  in  the  presence  of  numerous  small  white  calcareous 
nodules  and  the  absence  of  the  characteristic  Catahoula  sandstone  layers.  Near  its 
base  it  often  contains  a  bed  of  bright-red  clay,  which  forms  a  convenient  line  of 
parting./  These  beds  produce  a  stiff,  heavy  soil  that  is  often  black  and  resembles 
the  soils  of  the  Cretaceous  prairies.  Except  where  deeply  covered  with  the  surficial 
sands  and  gravels,  these  are  commonly  quite  distinct  from  the  coarse,  sandy  soils  of 
the  Catahoula  formation. 

Although  these  deposits  represent  less  truly  littoral  sediments  than  the  Cata- 
houla beds,  extended  search  has  failed  to  reveal  any  marine  remains  except  near 
Burkville,  Newton  County,  Tex.,  where  a  brackish-water  Oligocene  fauna ^  has 
been  found  in  a  local  development  of  limestone  3  to  4  inches  thick.     These  beds  are 

oltmaybeof  historic  interest  to  note  that  one  of  the  first  mentions  of  the  outcrops  of  this  formation  refers  to  the  expos- 
ures at  Catahoula  Shoals,  in  Catahoula  Parish,  which  were  even  at  that  early  day  correctly  correlated  with  the  exposures  east 
of  the  Mississippi.    (See  Darby,  William,  A  Geological  Description  of  the  State  of  Louisiana,  Philadelphia,  1816,  pp.  45-46. 
6  Science,  new  sen,  vol.  16,  1902,  pp.  67(M>71. 
c  Geol.  Survey  Louisiana,  Kept,  of  19()2.  i)p.  120,  132-135.  pi.  37. 
rf  Synonymy  of  Fleming  clay: 

=Fleming  1  eds.  Kennedy  (Third  Ann.  Rept.  Geol.  Survey  Texas,  1891,  pp.  62-63). 

^Frio  clays,  Dumble  (Jour.  Geol.,  vol.  2,  1894,  pp.  554-5.'55;   Science,  new  ser.,  vol.  16,  1902,  pp.  670-671),  which  are 

regarded  as  Claiborne. 
=Frio  clays.  Kennedy  (Prw.  Acad.  Nat.  Sci.  Philadelphia  for  1895  1896,  pp.  93-95;  Bull,U.  8.  Geol  Survey  No.  212, 

1903,  pp  20,  22-23,  pi.  2). 
=Frio  clays,  Veatch  (Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  120,  135-137, 141-144,  pi.  37). 
=FrIo  clays,  Harris  ((Jeol.  Survey  Louisiana,  Rept.  of  1902,  pp.  28-32). 
=FrIo  clays,  Maury  (Bull.  Am.  Pal.,  vol.  3.  1902,  pp.  353,  390,  pi.  25). 
r  Kennedy,  W.,  Thinl  Ann.  Rept.  Geol.  Survey  Texas,  1892,  pp.  62-63. 
/Ibid.,  p.  63;  Harris,  G.  D.,  Geol  Survey  Louisiana,  Rept.  of  1902,  p.  31. 

a  Geol.  Survey  Loul.slana,  Rept.  of  1902,  p.  136;  Bull  Am.  Pal.,  No.  15,  vol.  3,  1902,  p.  80.  Kennedy  (Bull.  U.  8.  GeoL 
Survey  No.  212, 1903,  p.  53)  reports  a  number  of  lower  Claiborne  (Eocene)  species  from  this  locality,  but  the  collection  made 
by  the  writer  in  1902,  which  was  by  far  tne  lap*gest  made  at  this  point,  showed  none  of  the  species  listed  by  Kennedy.  Dr. 
T.  W.  Vaughan  later  visited  the  outcrop  and  states  that  the  fragmentary  material  which  he  was  able  to  obtain  was  regarded 
by  both  liimaelf  and  Dr.  W.  IL  Dall  as  having  a  decidedly  Oligocene  aspect. 
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particularly  well  developed  on  Neches  River  in  the  vicinity  of  TownblufF  and  extend 
east  and  west  from  that  point  in  a  belt  5  to  15  miles  wide. 

The  thickness  of  the  Fleming  beds  is  not  well  known,  though  it  has  been  esti- 
mated by  Kennedy  at  260  feet  and  by  Veatch  at  200+  feet.** 

Along  Sabine  River  the  dip  of  the  Fleming  formation  is  much  less  than  that  of 
the  basal  Catahoula  beds,  though  it  is  apparently  the  same  as  that  of  the  uppermost 
Catahoula,  which  is  from  25  to  35  feet  per  mile. 

MIOCENE   AND   EARLY   PLIOCENE. 

After  the  deposition  of  the  Fleming  beds  a  general  elevation  of  this  region, 
accentuated  locally  by  the  further  development  of  the  low  Angelina-Caldwell  niono- 
dinal  flexure  (see  p.  68;  PI.  XXXVI,  p.  70),  caused  the  sea  to  retreat  southward 
to  a  point  between  the  present  outcrop  of  the  Catahoula  and  Fleming  formations 
and  the  Gulf  shore.  This  retreat  was  but  one  of  the  steps  in  the  gradual  growth 
of  this  portion  of  the  American  continent,  which,  with  minor  retrogressions,  such 
as  occurred  in  the  late  Pliocene,  has  resulted  in  moving  the  shore  line  of  the  south- 
ern sea,  now  the  Gulf  of  Mexico,  from  a  line,  as  yet  unfixed,  north  of  the  southern 
edge  of  the  Ouachita  Mountains  to  the  present  coast. 

The  effect  of  this  late  Oligocene,  Miocene,  and  early  Pliocene  uplift  and  the  very 
slow  and  gradual  tilting  which  accompahied  it  was  to  permit  the  formation  in  the 
coast  region  of  Louisiana  of  very  thick  post-Oligocene  deposits,  which,  with  the  beds 
that  were  formed  in  the  late  Pliocene  and  Quaternary,  have  a  thickness  in  that 
region  of  much  more  than  3,000  feet.  ^  The  region  north  of  this  shore  line  was  by 
this  elevation  subjected  to  more  or  less  profound  erosion,  by  which  this  new  Coastal 
Plain,  underlain  by  Oligocene,  Eocene,  and  Cretaceous  sediments,  was  reduced  to 
a  level,  in  Louisiana  and  Arkansas,  of  from  500  to  700  feet  above  the  present  sea 
level.  North  of  this  Coastal  Plain,  in  the  region  of  the  older  rocks,  where  erosion 
had  been  active  since  the  first  arching  and  tilting  of  the  great  Jurassic  peneplain  in 
the  early  Cretaceous,  the  erosion  of  the  Miocene  and  early  Pliocene  completed  the 
formation  of  a  plain  lying  below  the  level  of  the  old  Jurassic  peneplain  and  contain- 
ing many  protruding  remnants  of  the  older  surface.  This  lower,  partially  devel- 
oped Tertiary  peneplain  was  essentially  continuous  with  the  eroded  Coastal  Plain. 

LATE    PLIOCENE. 

LAFAYETTE  FORKATION. 

CSONDinONS  OF   DEPOSITION. 

In  the  late  Pliocene  a  considerable  change  in  elevation  occurred,  which  caused 
the  sea  to  advance  from  its  position  a  little  north  of  the  present  Gulf  coast  and  to 
cover  much  of  the  eroded  Coastal  Plain  and  in  places  to  extend  over  the  bordering 
rocks.  The  sea,  in  its  advance  and  retreat,  spread  over  this  plain  a  sheet  of  littoral 
deposits,  and  the  rivers  flowing  into  it  filled  up  the  valleys  with  similar  materials. 

This  great  blanket  of  silts,  sands,  and  gravels  of  near-shore  and  fluviatile 

oGool.  Sur\*oy  Loiiisianji.  UejU.  of  lOOl',  p.  120. 

b  Tho  cJalvcston,  Tex.,  well  at  a  dei)tli  of  -J.O'JO  f<vt  n-achod  only  th«'  iipin^r  part  of  the  Miocene  (Harris,  Fourth  Ann.  Rept. 
Cool.  Survey  Texas  for  18U2,   1893,  p.  US;  Twenty-Iirsl  Ami.  Kept.  U.  S.  Geol.  Survey,  pt.  7,  1901,  pp.  402-406). 
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origin,  which,  from  its  exposures  in  Lafayette  County,  Miss.,  has  been  named  the 
Lafayette  formation  by  Hilgard,"  and  which  has  been  described  at  length  by 
McGee,^  was,  in  northern  Louisiana  and  southern  ^Vrkansas,  largely  worn  away  and 
redeposited  in  the  succeeding  periods  of  erosion.  Its  remnants  or  redeposited  rem- 
nants are,  however,  very  common  throughout  the  Coastal  Plain  in  Arkansas  and 
Louisiana  (PI.  XXV,  A),  though  the  exact  relation  of  the  different  deposits  and 
the  succession  of  events  involved  in  their  redeposition  can  be  exactly  determined 
only  by  a  very  detailed  study  after  large-scale  topographic  maps  have  been  prepared. 

PRESENT   DISTRIBUTION. 

South  of  the  Catahoula  and  Fleming  formations  these  sands  and  gravels  form 
the  surface  for  miles  and  then  pass  southward  beneath  the  more  recent  clays  of  the 
Quaternary  (fig.  6),  forming  there  the  water-bearing  beds  which  furnish  a  portion  of 
the  waters  used  in  the  irrigation  of  that  region.  North  of  the  Catahoula  sandstone 
their  occurrence  is  essentially  fragmentary,  and  they  appear  and  disappear  in  an 
extremely  irregular  manner.     As  shown  by  wells,  they  are  commonly  thickest  in 


FiQ.  6.— North-south  section  showing  Lafayette  and  younger  gravels  passing  beneath  the  clays  of  the  Port  Hudson  and 

supplying  artesian  wells  in  southern  Louisiana. 

the  large  valleys,  where  they  have  been  concentrated  by  erosion  subsequent  to 
their  original  deposition,  but  they  do  not  normally  outcrop  on  the  surface  of  the 
present  river  flood  plains  and  on  the  adjoining  terraces,  though  they  are  frequently 
exposed  in  the  base  of  the  river  banks  at  low  water  and  are  generally  abundant 
where  the  terraces  grade  into  the  adjacent  hills. 

They  are  notably  absent  in  regions  of  very  calcareous  clays,  as  in  the  Jackson 
area  in  Louisiana  and  the  regions  underlain  by  the  more  calcareous  beds  of  the  Cre- 
taceous,^ a  peculiarity  of  distribution  due  to  two  factors:  (1)  The  clayey  layers  of 
a  gently  sloping  unconsolidated  Coastal  Plain  series  are  generally  more  easily 
eroded  than  the  sandy  beds,  and  the  surficial  beds  are  therefore  really  more  com- 
pletely removed  along  the  outcrops  of  the  clay  layers;  (2)  it  is  not  always  possible 
to  state  positively  that  these  Lafayette  and  younger  beds  are  absent  from  the 
weathered  outcrops  of  the  sandy  layers  of  the  older  Coastal  Plain  series,  and  it  often 
happens,  because  of  the  absence    of  pronounced   lithologic  differences,   that    the 

<»Hilgard,  E.  W.,  Am.  Geol.,  vol.  8,  1891,  p.  130.    . 

tMcGee,  W  J,  The  Lafayette  formation;  Twelfth  Ann.  Kept.  U.  S.  Oeol.  Survey,  pt.  1,  1891,  pp.  347-521. 
c  Also  observed  in  Mississippi  and  Alabama  (Geology  of  the  Coastal  Plain  of  Alabama.  Geol.  Survey  Alabama,  1894,  p. 
88;  Agriculture  and  Geology  of  Mississippi,  1860,  p.  5;  Geol.  Survey  Louisiana,  Kept,  for  1899  119001,  pp.  105-106). 
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Lafayette  beds  are  assumed  to  be  present  in  great  thickness^  when  in  fact  they  are 
almost  or  entirely  absent.  Thus,  in  Arkansas,  portions  of  the  weathered  outcrops 
of  the  Bingen  and  Nacatoch  sands'*  have  been  mistaken  for  these  surficial  beds. 
Outcrops  of  a  bed  of  littoral  sediments,  probably  Cretaceous,  lying  below  the  Mid- 
way at  Little  Rock,  *  and  ferruginous  deposits  in  Louisiana  belonging  to  the  lowdr 
Claiborne  ^  have  also  been  improperly  classed  as  Lafayette. 

The  gravel  deposits  are  particularly  abundant  along  Ouachita  and  Little 
Missouri  rivers,  and  on  the  eastern  side  of  the  old  course  of  Red  River,  along  Bayou 
Dorcheat  and  Black  Bayou.  The  bowlders  along  this  line  are  often  of  extreme 
size;  thus  at  Bisteneau  Salt  Works  large  masses  of  quartzite,  containing  8  to  10 
cubic  feet,  were  observed  in  1899  and  were  then  thought  to  be  local,**  but  similar 
bowlders  have  subsequently  been  found  at  many  points  to  the  north  between  this 
locality  and  the  novaculit^  outcrops  in  the  Ouachita  Mountains  (PL  XXV). 
Similar  bowlders  have  been  found  on  Ouachita  River  near  Monroe,*  and  it  is  diflS- 
cult,  in  the  absence  of  any  known  glacial  action,  to  imagine  how  they  could  have 
been  transported  100  to  150  miles  from  their  source,  unless  it  were  by  floating  ice. 
Call,  however,  has  made  the  suggestion  that  somewhat  similar  bowlders  on  Crowleys 
Ridge  were  carried  by  roots  of  floating  trees.^  This,  while  possible  in  some  cases^ 
is  not  believed  to  be  the  true  explanation  of  all  the  occurrences  observed  in  southern 
Arkansas  and  northern  Louisiana.  These  large  gravel  deposits  belong  more  prop- 
erly to  the  period  of  erosion  and  readjustment  which  followed  the  Lafayette  than 
to  the  Lafayette  submergence  itself. 

QUATERNARY. 

PLEISTOCENE. 

XATS  TSKTIABT  AHD  EABLT  QUATS&NABT  SSOaXOV. 

A  gradual  elevation  marked  the  close  of  the  Lafayette  epoch  and  the  sea 
retreated  southward  over  the  deposits  laid  down  in  its  former  advance,  reasserted 
them,  and  carried  back  into  the  ocean  some  of  the  finer  materials  of  the  upper 
layers.  The  streams  following  the  sea  across  this  newly  emerged  coastal  plain, 
in  courses  determined  by  its  slight  irregularities,  began  at  once  to  trench  its  surface 
and  incidentallj-  to  form  the  major  topographic  features  of  to-day.  As  this  slow 
elevation  continued  the  streams  cut  deeper  and  deeper  into  the  underlying  beds 
and,  while  at  first  the  valleys  were  deep  and  narrow  and  the  major  streams  were 
separated  by  large  flat-topped  areas  representing  the  old  plain  level,  the  tributary 
streams  gradually  wore  back  into  these  level  regions,  divided  them,  and  carved 
them  into  hills.  When  at  last  the  land  came  to  rest,  at  a  height  of  about  100  feet 
above  the  present  level,  the  streams,  unable  to  cut  below  the  very  low  slopes  neces- 
sary to  carry  their  waters  seaward,  began  to  cut  from  side  to  side  and  in  time  made 

a  Ann.  Rept.  Geol.  Survey  Arkansaa  for  1888,  vol.  2. 1888.  pp.  28-42.  map;  Twenty-second  Ann.  Rept.  U.  8.  Geol.  Sarvej, 
pt.  3,  1902,  pi.  47. 

6  Twelfth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  1, 1891,  p.  470;  Ann.  Rept.  Geol.  Survey  Arkansas  for  1892,  vol.  2, 18M,p.7. 

c Second  .\nn.  Rept.  Geol.  Sur\*ey  Louisiana  for  1870,  1871,  pp.  22-23;  Bull.  Louisiana  State  Exjjer.  Sta.;  Preliminary 
report  on  the  hills  of  Louisiana  north  of  the  Vickslmrg,  Shreveport  and  Pacific  Railway,  1893,  pp.  24-26;  Bui .  U.  8.  Geol. 
Sur\ey  No.  142,  1896.  pp.  20-22;  Gool.  Surv'ey  Louisiana.  Rept.  for  1899  119001.  pp.  lOO-lOl. 

d  Gt'ol.  Survey  Louisiana.  Rept.  of  19()2,  p.  8S. 

'  Ibi.l..  p.  \*0. 

/Call,  R.  E.,  Ann.  Rept.  Geol.  Survey  Arkansas  for  lsv.>.  v«»l.  2. 
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LAFAYETTE  GRAVEL.   5   MILES   EAST  OF    PRESCOTT.   ARK. 
.1.   Typical  expoburf.      li.    Large  quartzitic  bowldets. 


ESCARPMENT  ON   THE  SOUTHERN    EDGE  OF  THE  MARKSVILLE   HILLS. 
A  Port  Hudson  terrace  in  Avoyelles  Parish,  La. 

OUTCROPS    OF    LAFAYETTE    AND    PORT    HUDSON    FORMATIONS. 
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broad  valleys  somewhat  larger  than  the  present  flood  plains,  which  occupy  the 
depressions  produced  by  these  older  rivers,  but  which  are  now  restricted  by  the 
unremoved  portions  of  the  Port  Hudson  deposits  forming  terraces.  The  bottom 
lands  along  the  larger  streams,  the  ancient  Mississippi,  Arkansas,  Ouachita,  and 
Red  rivers,  were  about  100  feet  below  the  present  flood  plains  (see  bottom  of 
gravel  layer,  PI.  XXXVII,  p.  70),  and  like  the  latter  were  trenched  still  deeper 
by  the  streams  traversing  them  (see  stream  cuts  in  present  destructional  flood 
plains,  showTi  in  fig.  9,  p.  51).  Thus  the  bed  of  the  Mississippi  of  to-day  has  an 
extreme  depth  of  150  feet  below  its  banks  at  Vicksburg,  165  feet  at  Fort  Adams, 
and  175  feet  4  miles  below  the  mouth  of  Red  River,  °  and  the  abnormal  depths  of 
the  redeposited  Lafayette  and  Quaternary  materials  encountered  in  some  of  the 
wells  given  in  the  following  tables  are,  in  part,  thought  to  be  due  to  such  occur- 
rences, though  they  may  be  the  effect  of  a  slight  uplift  toward  the  close  of  this 
erosion  period. 

Table  showing  thicknens  of  Port  Hudson  and  redeposited  Lafayette  and  Quaternary  beds  in  the  Red  River  VaUey, 
and  indicating  the  position  of  the  old  land  surface. 


WeU 
No.i> 


448 

468 
478 

198 
203 

419 
430 
421 


788 
783 
784 
785 
786 
794 

803 
796 
797 
799 
800 
801 
835 
804 
805 
832 

906 
908 


Location. 


Little  River  County: 
Lanesport 

MlUer  County: 

Fulton 


ARKANSAS. 


Thlck- 

nessof 

deposits. 


Homan 

Hempstead  County: 
Fulton 


Fulton 

Lafayette  County: 

FrostvUlc 

New  Lewisvllle  (2  miles  vreat  of) . 
New  Lewisvllle . . 


Bossier  Parish: 

Lake  Point 

Bossier  City  (3  miles  north  of ) . . 

Bossier  City  (2^  miles  north  of) . 

Bossier  City 

Bossier  City 

Pool 

Caddo  Parish: 

Missionary 

Belcher 


LOUISIANA. 


Feet. 
70 


80 
106 


80 
60 

85 

79 
79+ 


Belcher  (3  miles  northeast  of) . 
Dixie 


1  120 

130 

76 

80 

!  195? 

'  111  T 

I  130 

125 

60 

85 

121 

70 

Below  Shreveport 6^110 

Robson 106 

Bayou  Pierre i  70 

Natchitoches  Parish: 

Luplla 300  T 

Mont  rose |  IST 

a  Mississippi  River  Comm.,  Survey  of  Mississippi  River,  charts  Nos.  48,  60,  and  61. 
*  Numbers  correspond  to  those  used  in  Chapter  V. 


Dixie  (2J  miles  east  of) 

Dixie  (3  miles  southwest  of) . 
Uni 
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TaUe  showing  ihiekruas  of  Port  Hudson  and  redeposiUd  Lafayette  and  Quaiernary  beds  in  (he  Red  River  VaUey, 
and  indicating  the  position  cf  the  old  land  surface — Continued. 


Well 
N0.0 

Location. 

Thick- 

*  DflMOf 

deposits. 

877 

Grant  Parish: 

*  Colfax 

LOUISIANA— continued. 

Feet, 
130 

053 

Rapides  Parish: 

Rapides  (average  of  5  wells) . . . 

108 

097 

Alexandria 

90 

938 

Alexandria 

1557 

940 

Alexandria 

1104- 

950 

Pineville 

2007 

950 

Pineville 

2307 

917 

Lamothe 

105+ 

TaJtie  showing  thickness  of  Port  Hudson  and  redeposited  Lafayette  beds  in  the  Mississippi  Valley ,  and  indicating 

the  position  oftheoCi  tand  iwface. 


Well 
No.a 


644 

644 

4 

707 

708 

411 

412 

415 

1415A 

24 

25 

145 

144 


Location. 


TENNESSEE. 


Memphis  (on  bluft)* 

Memphis  (9  feet  above  high  water)  ^. . 


ARKANSAS. 


Helena  (bottom  land) . 

Helena  (on  bluff) 

Stuttgart 


Baring  Cross...'.. 
East  Little  Rock. 
Pine  Bluft 


Thick- 
nessof 
deposits. 


Feet. 
138.3 

leo 

162.3 
171.3 
115+ 

87 

66 

42 
110 
100 

87 


Pine  Bluff 

Pine  Bluff 

Pine  Bluff 

Dermott '      100 

Dermott !      150? 

Arkansas  City !      105 

Arkansas  City  (Choctaw  Bar) j      151 


MISSISSIPPI. 


1039  Greenville... 

1041  I  Greenville... 

1047  !  Yazoo  City.. 

1033  I  Valley  Park. 

1016  I  Mayervllle... 


873  Lake  Providence. 

872  '  Ilays  Landing 

894  I  Mound 

922  !  Monroe 

923  •  Monroe 

867  I  Fish  Pond 


200 
90 

150  7 
100+ 
118 

248? 

109 

135+ 

95 

80 
145+ 


a  Numbers  correspond  to  those  used  in  Chapter  V. 

ft  .\nn.  Rept.  Mississippi  River  Comm.  for  1883.  48th  Cong.,  Ist  sees.,  House  Ex.  Doc.  No.  37,  1884,  p.  483. 
e  SarTord..I.M.,Rept.  State  Board  of  Health,  vol.  5,  No.  7,  1890,  pp.  98-106;  Ann.  Rept.  Geol.  Survey  Arkansas  for  1889. 
vol.  2,  1891.  p.  28. 
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In  the  area  between  the  main  streams  the  tributaries  formed  in  time  an  inter- 
locking drainage  very  little  different  from  that  of  to-day,  and  at  the  close  of  this 
long  period  of  erosion  almost  all  of  the  old  plain  level  had  been  destroyed  (PL  I, 
p.   14)   and  the  major  topographic  features  of  nfOrthem  Louisiana  and  S9uthem 


Scale  of  miles 


Fio.  7.— Sketch  topographic  map  near  Many,  Sabine  Parish,  La.,  showing  the  characteristic  flat-bottomed,  steep-sided, 
small  stream  valleys  of  northern  Louisiana  and  southern  Arkansas,  by  A.  V.  Veatch,  1899. 

Arkansas  produced.  Indeed,  the  only  great  difference  between  the  topography 
of  that  day  and  this  was  that  the  principal  valleys  were  100  to  150  feet  deeper, 
and  the  Port  Hudson  terraces  (PI.  Ill,  in  pocket)  were  entirely  absent.  The  valleys 
of  the  small  streams  did  not  then  show  their  present  anomalous,  steep-sided,  flat- 
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bo€U>iiied,  filled  character  (fig.  7),  but  the  hOl  slopes  passed  in  curves  of  gradually 
tessening  gradient  to  the  streams  between  them  (fig.  8). 

The  topographic  features  of  to-day  are  but  the  features  developed  in  that  period, 
lightly  modified  by  the  partial  filling  of  the  valleys  in  the  succeeding  period  of 
low  level  and  the  incomplete  reexcavation  of  this  filling  which  has  taken  place 
snee  that  time. 

FOKT  HUDWW  SJUPUflTUW. 
CONDITIONS  OP  DEFOSmON. 

During  the  long  preceding  period,  which  in  its  results  was  essentially  one  of 
errj^n.  though  there  were  doubtless  many  stages  that  have  not  yet  been  inter- 
f^eted,  the  mantle  of  Lafayette  sands  and  gravels  was  largely  worn  away  and 
r«deposited.  The  gravel  was  concentrated  at  many  points  by  stream  action  and 
toward  the  close  of  the  period,  when  perhaps  the  land  stood  slightly  higher  than 
before,  and  when  the  Mississippi  may  have  been  augmented  by  glacial  flood  waters, 
many  of  the  valley  bottoms  were  covered  with  sand  and  gravel. 

With  the  slow  subsidence  which  then  began  the  carrying  power  of  the  streams  was 

diminished  and  the  gravels  were 
covered  with  fine  sands  and,  in 
time,  with  silts  and  clays.  The 
bottom  lands  were  converted 
into  great  low-lying  swamps  and, 
mingled  with  the  deposits  formed 

_  ,^  at  this  time  in  the  valleys  north 

T  7^^       r.M  .    of  Baton  Rouge,  are  fresh-water 

F:*v_  4^' section  near  Many.  I4i.,  showing  tsrpical  flat-bottomed,  flUed        in-  j  i 

^Hms^eter  dL  »maU  stream  valleys  in  nortliern  Louisiana  and  southern      SUCllS  *    and     many    SWamp-lOV- 


«!«>  showing  typical  steeper  gradient  of  north-facing  than      mg   trees,  aS  WCll    aS    driftwOOd 
*#  ^y^lb-facing  hill  slopes.  i      j  •     #  ^t      i  •    i         i        i 

washed  m  from  the  higher  lands. 

These  swamp  deposits  and  their  accompanying  blue  clays  are  succeeded  by 
silty  or  sandy,  somewhat  calcareous  clays,  which  reflect  the  general  character  of 
the  sediments  of  the  rivers  along  which  they  are  found.  Thus,  on  the  Mississippi 
thity  are  yellow  or  grayish  yellow  and  contain  numerous  ferruginous  and  a  few 
calcareous  concretions,  while  on  Red  River  they  are  bright  red  and  contain  many 
time  nodules  not  vastly  different  from  those  found  in  the  loess  and  known  as  '4oess- 
kindchen.'* 

These  deposits  are  to-day  best  exposed  in  the  riverward  edges  of  the  terraces. 
Along  the  Mississippi  excellent  exposures  are  foimd  in  the  railroad  cuts  near  Ham- 
buig  and  in  the  Morehouse  and  Avoyelles  hills  (PL  XXV,  (7,  p.  46),  while  on  Red 
River  notable  outcrops  are  found  at  St.  Andres  Bluff,  near  Colfax;  at  Campti;  at 
Red  Bluff,  east  of  Frierson;  on  the  KanHas  City  Southern  Railway,  north  of  Wal- 
lace, Cross,  and  Ferry  lakes;  in  Caddo  Parish;  at  Red  Bluff,  near  Bodcau;  at 
Hurricane  Bluffs,  in  Bossier  Parish ;  *'  and  at  Fultt)n  and  Mandeville,  on  the  St, 
Louis,  Iron  Mountain  and  Southern  Railway,  in  Arkansas  (PI.  Ill,  in  pocket). 

•  Third  Ann.  Rept.  Geol,  Survey  Loui^iaim  for  IM7I,  Ih7"i,  |>.  177;  (Ji*ol.  Survov  l.ouiniana.  Kept  for  1)99 [1900], pp.  190>19L 
^SeeGeoL  Survey  LouisUna,  Rept.  for  lMDM[lfiOiil  pp.  lU  114,  \m  iv;;  Thtnl  Ann.  Kept.  Oeol.  Survey  LouiaiuiA,forl871« 
lS72,pp.l8S-190. 
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Occasionally  some  of  the  large  animals  which  then  lived  in  tliis  portion  of  the 
country  wandered  into  these  marshes  and  became  mired.  Among  the  bones 
preserved  in  this  way  are  species  of  the 
Mastodon  and  ElephaSy  of  the  Mylodon, 
MegalonyXy  Megatherium^  and  Glyptodon, 
large  animals  akin  to  the  sloths,  and 
armadillos,  now  found  in  South  America, 
a  camel,  a  large  elk,  and  a  preliistoric 
horse  but  little  different  from  the  do- 
mestic horse  of  to-day. 

These  deposits  are  all  essentially  flu- 
viatile  or  estuarine  in  origin,  and  the  pres- 
ent level  tops  of  their  renmants,  which 
form  terraces  along  the  sides  of  the  prin- 
cipal valleys  (fig.  9) ,  indicate  that  this  de- 
pression was  not  over  100  feet  below  the 
present  level.  On  Red  River  the  height  of 
the  terraces  is  seldom  over  60  feet  above 
the  present  bottpm  lands,  and  in  the 
Mississippi  Valley,  near  the  Arkansas- 
Louisiana  State  line,  it  ranges  from  60 
to  80  feet.  To  the  north  the  terraces 
become  lower,  and  in  southeastern  Mis- 
souri they  have  an  elevation  of  but  20 
to  30  feet, "  a  variation  which  is  perhaps 
due  to  recent  movements  either  along  the 
line  of  the  Angelina-Caldwell  flexure,  the 
Red  River-Alabama  Landing  fault,  or 
both  (PI.  XXXVI,  p.  68). 

These  clay  terrace  deposits  are  con- 
tinued southward  in  the  pine  meadows  of 
eastern  Louisiana  and  the  prairie  and 
pine  flats  of  southwestern  Louisiana, 
which  are  doubtless  of  the  same  age. 
The  liills  which  border  the  Bayou  Teche, 
the  Grand  Coteau  des  Opelousas,  and  the 
Cote  Gelee,  represent  the  eastern  scarp  of 
this  prairie  region  where  it  has  been  cut 
by  the  Mississippi.  They  are  but  the 
southern  representatives  of  the  isolated 
terrace  remnant,  the  Avoyelles  Hills, 
which  is  the  connecting  hnk  between 
them  and  the  Mississippi  and  Red  River 
terraces  (fig.  9) .  With  the  exception  of 
the  present  sea  marsh  and  the  inconsiderable  alluvial  deposits  of  the  present  Mis- 


a  Marbut,  C.  F.,  Univ.  of  Missouri  Studies,  vol.  1,  No.  3, 1902,  p.  16. 
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sissippi  flood  plain,  these  coastal  prairies  are  the  most  recept  deposits  of  southern 
Louisiana  above  sea  level. 

DEPOSITION   or  THE  LOESS. 

Near  the  close  of  this  low-level  period  great  floods  of  water  from  the  glaciers 
to  the  north  brought,  down  large  quantities  of  very  fine  yellow  rock  meal.  This 
is  now  found  capping  the  highest  hills  east  of  the  Mississippi  as  far  south  as  the 
Mississippi-Lduisiana  State  line  and  west  of  the  Mississippi,  in  Arkansas  and  Loui- 
siana, only  on;  CrowJeys  Ridge,  and  at  Sicily  Island.  It  was  early  recognized  at 
Vicksburg  by  Jby^ll  and  by  him  correlated  with  similar  deposits  in  the  Rhine  Valley 
called  ''loess.'**  By  some  it  is  thought  to  represent  the  natural  levees  of  an 
immensely  swollen  Mississippi,  but  the  hypothesis  best  supported  by  the  known 
facts  is  that  it  was  deposited  by  glacial  flood  waters  over  the  Mississippi  plain 
and  formed  great  mud  flats,  from  which,  after  drying,  it  was  conveyed  to  its  present 
position  by  the  wind.* 

EKOBIOK  OF  THE  PORT  HUDSOK  DEP08IT8. 

With  the  elevation  that  followed  the  Port  Hudson  period  of  low  level  the 
main  streams  began  to  cut  out  the  deposits  which  partially  filled  their  valleys. 
This  erosion,  which  was  the  last  of  the  major  stages  in  the  formation  of  the  pres- 
ent topography,  has  resulted  in  the  partial  removal  of  the  Port  Hudson  deposits, 
which  in  northern  Louisiana  and  southern  Arkansas  are  now  found  as  terraces 
along  the  sides  and  underlying  the  present  flood  plains  at  no  very  great  depths.*^ 
The  nearness  of  the  Port  Hudson  sediments  to  the  surface  and  the  relative  thin- 
ness of  the  present  alluvial  deposits  indicate  that  the  flood  plains  of  all  the  larger 
rivers  of  this  area,  except,  perhaps,  the  Mississippi  plain  below  Donaldsonville 
and  New  Orleans,  are  to  be  regarded,  on  the  whole,  as  destructional  rather  than 
constructional  plains. 

The  amount  of  erosion  accomplished  in  post-Port  Hudson  time  is  very  small' 
when  compared  with  that  accomplished  in  the  long  and  complex  late  Tertiary 
and  early  Quaternary  period  of  erosion,  when  the  main  topographic  features  of 
this  region  were  produced. 

To  the  south  the  plain,  which  was  continuous  with  the  Opelousas  Hills  and 
low  bluffs  along  the  Mississippi  near  Baton  Rouge  and  which  formed  an  integral 
part  of  the  prairies  and  pine  flats  of  Louisiana,  was  broadly  trenched,  leaving 
these  bluffs  on  either  side  to  indicate  its  former  height  and  extent.  In  central 
Louisiana  the  Avoj'^elles  Hills  were  separated,  on  the  one  hand,  from  the  Opelousas 
Hills  by  a  broad  valley,  formerly  the  flood  plain  of  Red  River,  but  now  occupied 
by  Bayou  Boeuf  (fig.  9),  and,  on  the  other  hand,  from  the  terraces  to  the  north- 
west, whose  edge  is  represented  by  Grimes  and  Innes  bluffs,  by  the  more  recent 
Red  River  bottoms.     In  the  Red  River  valley  the  '^  upland  flats"  were  made  into 

a  Lyell,  Charles,  Second  visit  to  the  United  States,  1849,  vol.  2,  pp.  194-105. 

b  For  an  excellent  summary  ol  this  question  see  Chamberlin,  T.C.,Jour.  Geol.,vol.5, 1897,pp.7<tt-802. 

cllilgard,  E.  W.,  On  the  geological  histor>'  of  the  Oulf  of  Mexico.  Proc.  Am.  Assoc.  Adv.  Sci.,  1871,  pp.  230-236;  Am. 
Jour.  Sci.,  3d  ser,  vol.  2,  1S71.  pp.  398-104;  48th  Cong.,  1st  .«!ess.,  House  Kx.  Doc.  No.  37.  vol.  19.  18M.  pp.  480-481^  GeoL 
Stm-ey  Louisiana,  Rept.  for  1899  11900),  pp.  118,  175-176;  Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  138,  160- 
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terrace  benches  at  this  time  by  the  trenching  of  the  Port  Hudson  deposits.  To-day 
these  ^*  upland  flats"  form  a  notable  minor  feature  ot  the  topography  and  are 
particularly  well  developed  in  Lafayette  County,  Ark.,  and  Bossier  Parish,  La., 
along  what  is  perhaps  the  old  course  of  Red  River,  which,  after  the  fillihg  of  the 
valleys,  was  abandoned  for  a  more  westerly  course  following  the  smaller  valley 
ot  Sulphur  Fork  through  eastern  Caddo  Parish  (Pis.  I,  A;  III,  in  pocket). 

In  parts  of  the  Mississippi  Valley  where  the  erosion  has  been  somewhat  irreg- 
ular these  Port  Hudson  deposits  have  not  been  completely  worn  down  to  the 
level  of  the  surrounding  gradational  plains,  and  these  remnants,  though  much 
below  the  height  of  the  main  terraces,  are  still  noteworthy  because  of  their  peculiar 
soil,  their  relief  above  the  bottoms,  and  the  fact  that  the  banks  of  the  waterways 
traversing  them  are  lower  than  the  surrounding  lands — ^like  true  upland  creeks — 
while  in  the  recent  flood  plains  the  banks  are  typically  higher  and  form  more  or 
less  pronounced  natural  levees.  To  this  class  belong  the  Bayou  Macon  Hills 
(fig.  9,  p.  51,  PI.  Ill,  in  pocket)  and  the  hardly  noticeable  elevation  just  above 
high  water  extending  from  the  high  Bastrop  Hills  northward  toward  Dermot,  Ark. 

On  the  small  tribu- 
tary streams  in  the  hill- 
land  areas,  especially 
toward  the  headwaters, 
the  cutting  has  been  less, 
and  the  present  flood 
plains  of  these  minor 
streams  are  often  essen- 
tially the  unaltered  sur- 
face of  the  old  Port 
Hudson  deposits.  Along 
Sabme  River,  though  the 
Port  Hudson  deposits  form  occasional  low  bluffs  and  rise  slightly  above  the 
restricted  plain  of  the  present  river,  they  are  much  more  a  part  of  the  bottoms, 
with  which  they  are  commonly  classed,  than  are  the  terraces  along  the  flood 
plains  of  the  present  Red  and  Mississippi  rivers,  which  are  commonly  regarded 
as  hill  lands. 

In  the  erosion  of  the  relatively  level  Port  Hudson  constructional  valley  plains 
several  peculiar  topographic  features  have  been  produced.  Among  these  are 
the  gorge-like  passage  of  Ouachita  River,  between  Sicily  Island  Hills  and  the  main 
uplands,  hi  Catahoula  Parish,  La.,  the  transverse  cutting  of  the  high  terrace  rem- 
nants by  Bayou  Bartholomew,  Boeuf  River,  and  Deer  Creek,  and  the  lower  level 
of  the  land  immediately  bordering  the  Ouachita  than  of  that  bordering  the  Mis- 
issippi  at  the  Arkansas-Louisiana  State  line  (Pis.  I,  III,  in  pocket). 

DIVERSION    OF   TIIE   OUACHITA    RIVER    NEAR    HARRISONBURG,  LA. 

Because  of  the  hardness  of  the  Catahoula  formation,  a  notable  contraction  has 
been  produced  in  the  Mississippi  Valley  where  these  beds  cross  it  (Pis.  I,  B ;  III  in 
pocket);  in  the  period  of  high  level  preceding  the  Port  Hudson  deposition  the 
group  of  hills  forming  the  present  Sicily  Island  hill  mass  was  but  a  promontorv^  on 
the  main  Catahoula  hill  mass  and  Ouachita  River  flowed  to  the  east  of  it  (fig.  10  -4).. 


5  mi  Ee 


A,  Drainage  in  early  Quaternary  time. 


B,  Present  drainage. 


Fig.  10.— Change  in  Ouachita  River  drainage  near  Ilarrisonburg,  La. 
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When  the  main  valley  region  was  partially  filled  during  the  succeeding  low-level 
period,  the  low  divide  between  the  two  minor  stream  valleys,  which  partially  sepa- 
rated this  hill  mass  from  the  hills  to  the  west,  was  buried  with  fluviatile  sediments 
which  extended  60  feet  above  the  present  bottoms  (figs.  9,  11).  The  Sicily  Island 
hill  group  was  thus  entirely  separated  from  the  main  hill  mass  by  a  relatively  flat 
fluviatile  plain  which  was  but  a  portion  of  the  larger  constructional  plain  occupying 
the  whole  Mississippi  Valley  (fig.  11).  This  plain  was  doubtless  slightly  higher  in 
the  main  valley,  where  the  Mississippi  brought  down  large  quantities  of  sediments 
and  the  Ouachita  naturally  occupied  the  lower  ground,  and  so  passed  to  the  west 
of  the  Sicily  Island  hill  mass  (fig.  10, 5).  In  the  succeeding  period,  when  the  streams 
cut  out  a  portion  of  this  filUng  and  formed  the  terraces,  the  Ouachita  cut  down  and 
became  superimposed  on  the  old  rocky  divide  between  the  former  north  and  south 
flowing  creeks,  and  thus  formed  the  present  Catahoula  Shoals  (fig.  11). 


TRANSVERSE   CHANNELS  OF  BATOU  BARTHOLOMEW,  BOEUF  RIVER,   AND  DEER  CREEK. 

When  the  slight  uplift  following  the  Port  Hudson  low  level  caused  the  streams 
to  commence  trenching  the  Port  Hudson  Valley  plains,  Ouachita  River,  which  then 
joined  the  main  flood  plain  at  about  its  present  juncture  with  Saline  River  in 
southern  Arkansas  (PI.  I,  By  p.  14) ,  early  gained  the  ascendency  over  the  other  streams 


Sicily  Island 


Fio.  11.— Diagram  illtistrating  the  deflection  of  Ouachita  River  and  the  cause  of  the  formation  of  the  Catahoula  Shoala 
near  Harrisonburg,  La.  a.  Catahoula  Shoals;  old  divide  between  north  and  south  flowing  drainage.  1-1.  Beds  of  north 
and  south  flowing  minor  streams  (first  stage).  2-2.  Original  level  of  valley  filling  (second  stage).  3-3.  Present  Ouachita 
flood  plain  (third  stage). 

of  the  valley.  This  is  evidenced  by  the  courses  of  the  tributary  streams — the  Bar- 
tholomew, the  Boeuf ,  and  Deer  Creek — which  pass  through  the  intervening  terrace 
remnants  in  more  or  less  pronounced  gorges  to  join  it  (PI.  Ill,  in  pocket).  The 
cause  of  this  ascendency  is,  primarily,  that  the  greater  amount  of  sediment  carried 
by  the  Mississippi  tended  to  produce  a  relatively  greater  depression  along  the  present 
course  of  the  Ouachita,  both  in  building  up  and  cutting  out  the  Port  Hudson  plain. 
In  the  period  of  low  level  the  Port  Hudson  plain  was  built  up  more  rapidly  along 
the  greater  silt-carrying  Mississippi,  while  in  the  succeeding  periods  of  erosion  the 
Ouachita,  being  less  burdened  with  sediment,  more  nearly  attained  a  perfect  base- 
level.  In  the  beginning  of  this  period  of  erosion  the  streams  of  the  valley,  there- 
fore, drained  southwest  into  the  Ouachita,  and,  as  the  latter  has  maintained  its 
greater  depth,  they  have  continued  to  do  so.  In  this  process  the  streams  have 
become  intrenched  in  the  Port  Hudson  deposits  and,  as  a  result  of  this  and  of  the 
irregular  removal  of  the  beds  by  the  complex  system  of  drainage  in  the  Mississippi 
bottoms,  a  stream  sometimes  leaves  a  broad  flood  plain  and  deliberately  flows 
through  a  range  of  hills  to  join  another  flood  plain  beyond.  Thus  Bayou  Bartholo- 
mew follows  the  eastern  edge  of  a  well-marked  terrace  escarpment  40  to  60  feet  high 
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.1.     ON    FLAT   FORK   CREEK.   3    MILES    FROM   TENEHA.   TEX. 
Showing  tree-cov..red  top  and  barren  surrounding  country.      Subbtructur*?:   Sabine  Eocene 


li.     ON    FLAT  FORK  CREEK.  3   MILES   FROM   TENEHA.   TEX. 
Symnnetrical  fornrt  partially  destroyed  by  stream  erosion.     Substructure:  Sabine  Eocene. 


C.     AT   PRESCOTT.   ARK. 
Substructure;    Arkadelphia  Cretaceous. 


D.     ON    PINE  FLATS.   NEAR  TARBINGTON.  TEX. 
Substructure:  Port  Hudson  (Quaternary).     Photograph  by  Vernon  Bailey. 
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through  Lincoln,  Drew,  and  Ashley  counties.  Ark.,  and,  though  separated  from  the 
present  flood  plain  of  the  Mississippi  in  this  part  of  its  course  by  a  low,  almost  imper- 
ceptible swell,  may  topographically  be  regarded  as  occupying  the  very  western  edge 
of  the  Mississippi  bottoms  (PI.  Ill,  in  pocket).  In  northern  Louisiana  it  turns  to 
the  southwest,  leaves  this  broad  plain,  and  passes,  in  a  steep-sided  valley  but  a  mile 
or  two  wide,  through  the  escarpment  which  is  continued  southward  in  the  eastern 
face  of  the  Bastrop  tiills. 

Similarly,  though  in  by  no  means  so  striking  a  manner,  Bayou  Boeuf  leaves 
the  Mississippi  flood  plain  and  passes  through  a  valley  between  the  Bastrop  and 
Bayou  Macon  hills  to  the  Ouachita  flood  plain  beyond  (PI.  III). 

Farther  to  the  south  Deer  Creek  cuts  obliquely  across  the  Bayou  Macon  hills 
and  separates  them  from  the  terraces  flanking  the  Sicily  Island  hill  mass. 

DIFFERENCE    IN    LEVEL  BETWEEN   TIIE   OUACHITA    AND   MISSISSIPPI   FLOOD   PLAINS   AT  THE    LOUISIANA- 
ARKANSAS    STATE    LINE. 

The  difference  in  the  height  of  the  banks  of  the  Mississippi  and  those  of  the 
Ouachita  in  the  latitude  of  the  Arkansas-Louisiana  State  line  is  very  striking,  the 
top  of  the  former  being  112  feet  above  sea  level  and  that  of  the  latter  but  63  feet. 
The  difference  is,  however,  somewhat  exaggerated  by  a  small,  very  recent  fault 
which  cuts  across  the  valley  near  Alabama  Landing,  La.  (p.  65),  and  which  if  it  con- 
tinues across  the  Mississippi  flood  plain  has  been  completely  obliterated  by  the  great 
amount  of  sediment  carried  by  that  river.  The  true  ratio,  with  the  recent  displace- 
ment of  this  fault  allowed  for,  is  about  112  to  88 — still  a  striking  difference  in  the 
elevation  of  the  main  stream  of  the  valley  and  one  of  its  tributaries. 

FORMATIOK  OF  KATTJKAL  MOUNDS. 
GENERAL  CHARACTER    AND   THEORIES   OF  ORIGIN. 

Some  time  after  the  formation  of  the  Port  Hudson  plains  a  vast  number  of 
low  mounds,  rudely  circular,  20  to  100  feet  in  diameter  and  3  to  5  feet  high,  were 
formed  (PL  XXVI).  These  mounds  have  an  extremely  wide  distribution.  They 
are  well  developed  on  the  prairies  and  pine  flats  of  the  Port  Hudson  deposits  along 
the  coast  of  Louisiana  and  Texas,  where  they  form  the  now  well-known  '^pimple 
prairies,''  and  are  popularly  associated  with  the  oil  deposits,  with  which,  however, 
they  are  in  no  way  genetically  connected.  They  occur  irregularly  throughout  the 
Coastal  Plain  in  northern  Louisiana,  northeastern  Texas,  Arkansas,  and  south- 
eastern Missouri,  except  in  the  present  flood  plains.  They  are  best  developed 
on  the  Port  Hudson  terraces,  but  extend  also  over  the  hill  lands.  They  are  not 
restricted  to  any  geologic  formation  or  any  range  of  elevation.  The  material  of 
which  they  are  composed  is  commonly  a  very  fine  loam,  which  is  reported  by  the 
agriculturists  to  be  coarser  than  and  quite  distinct  from  the  surrounding  soil,  which 
is  commonly  clay.  Oil-well  drillers  in  southern  Louisiana  and  southeastern  Texas 
report  the  material  in  these  mounds  to  be  entirely  different  from  the  surrounding 
soil  and  exactly  the  same  as  the  fine  sand  found  beneath  the  50  to  100  feet  of  surface 
clay.  The  apparent  difference  in  composition  is,  however,  not  so  great  as  it  seems 
at  first  sight  and  is  in  part  due  to  the  greater  elevation  and  consequent  better 
drainage  of  the  mounds.  Careful  mechanical  analyses  will  be  necessary  to  deter- 
mine the  true  character  and  degree  of  this  difference. 
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Mr.  J.  A.  Taff,  of  this  Survey,  reports  that  similar  mounds  are  very  abundant 
through  Indian  Territory,  where  they  are  best  developed  on  the  plains  formed 
during  the  Tertiary  by  the  erosion  of  the  highly  inclined  Carboniferous  shales  and 
sandstones.  They  are  there,  as  throughout  the  Coastal  Plain,  composed  of  some- 
what coarser  materials  than  that  of  the  surrounding  lands,  which  are  commonly  flat 
and  water-soaked,  while  the  mounds  stand  out  as  somewhat  sandy  islands.  Mr. 
M.  K.  Shaler,  field  assistant,  who  during  the  season  of  1904  worked  with  Mr.  Taff 
in  Indian  Territory,  reports  that  identical  mounds  occur  in  southeastern  Kansas. 

The  question  of  the  origin  of  these  mounds  is  one  of  the  most  perplexing  prob- 
lems of  this  region  and  can  not  yet  be  said  to  be  satisfactorily  solved,  though  the 
range  of  possibility  has  been  somewhat  narrowed  by  recent  work.  The  theories 
which  have  thus  far  been  advanced  may  be  grouped  as  follows: 


1.  Human  o 

2.  Animalb i? 


it 


3.  Water  erasionc /  * 

\b. 

4.  Eruptions^ 


a.  Garden  beds. 

b.  Tepee  or  wigwam  sites. 

c.  Burial  mounds. 
Ant  hills. 

Mounds  of  burrowing  animals. 
Great  currt^nts  of  floods. 
Slow  erosion  at  low  level. 

a.  Springs  or  ^'aciueous"  volcanoes  due  to  artesian  pressure. 

b.  Gas  vents. 

c.  Eruptions  due  to  the  unequal  weight  of  an  uneven  clay  layer  on  a  water-logged  sand 
bed. 

fa.  Low  dunes  collected  by  scanty  vegetation  in  a  semiarid  region  of  variable  winds, 
b.  "Root  wads."    Masse^s  of  earth  lifted  by  the  uprooting  of  trees  in  stonus,  which 
have  perhaps  been  enlarged  or  modified  by  burrowing  animals. 

Of  these  theories  those  deserving  the  most  careful  attention  are  (1)  the  spring 
and  gas-vent  theorA^,  (2)  the  dune  theor}',  and  (3)  the  ant-hill  theory. 

SPRING   AND   GAS-VENT  THEORY. 

The.  spring  and  gas-vent  theor}^  has,  until  the  last  year,  seemed  the  most 
probable  of  the  several  hypotheses  advanced.  The  argument  in  this  case  is  that 
throughout  the  Coastal  Plain  strata  there  are  large  amounts  of  vegetable  matter 
from  which  gas  has  been  slowly  generating.  This  gas,  with  the  associated  artesian 
water,  on  escaping  has  brought  to  the  surface  fine  sands  and  built  up  low  cones.  In 
substantiation  of  this  hypothesis  two  lines  of  evidence  were  adduced.  First,  there 
are  at  widely  separated  points — namely,  near  Sulphur  City,  La.,  and  near  Tenaha, 

a  Nadaillac,  Marquis  de,  prehistoric  America,  translated  by  N.  D'Anvers,  New  York,  1895,  p.  182.  Lockett.  S.  H...  First 
Ann.  Rcpt.  Topog.  Sur\'ey  Louisiana  for  18t;0, 1S70,  pp.  <i(H)7;  Gcol.  Survey  Louisiana,  Rept.  for  1809(19U0J,  p.  194. 

b  Ililgard.  E.  W.,  supplemental  and  final  report  of  a  Geological  Reconnoissance  of  Louisiana,  1873,  p.  11. 

e  Owen,  D.  D.,  Second  Report  of  a  Geological  Reconnoissance  of  part  of  the  State  of  Arkansas.  Philadelphia,  ISfiO,  p.  144. 
Lerch,  Otto,  a  preliminary  report  on  the  hills  of  Louisiana  south  of  the  Vicksburg,  Shreveport  and  Pacific  Railway:  Bull. 
Louisiana  State  Exper.  Sta.,  Geology  and  Agriculture,  pt.  2, 1803,  p.  IWi. 

d  Memorial  and  explorations  of  the  Hon.  J.  B.  Rot)ertson  in  relation  to  the  agriculture,  mineral,  and  manufacturing 
resources  of  the  State  (Louisiana),  with  the  report  of  the  joint  committee:  Doc.  2d  sess.,  2d  Legis.,  Rept.  No.  23,  1857; 
also  separate.  New  Orleans,  18»w,  pp.  14-15.  Hopkins,  F.  V.,  First  Ann.  Rcpt.  Geol.  Survey  Louisiana,  1860, 1870,  pp. 80-82. 
Clendenin,  W.  W.,  a  preliminary  report  upon  the  Florida  i»arishe8  of  east  Louisiana  and  the  bluff,  prairie,  and  hill  lands 
of  southwest  Louisiana:  Bull,  Louisiana  State  Exp.  Sta..  Geology  and  Agriciilturc,  pt.3,  1896,  pp.  17»-183;  GeoL  Survey 
Louisiana.  Rept.  for  IWW  [1900].  pp.  103-194. 

«  Feathemian,  A.,  Third  Ann.  Rept.  Botanical  Survey  of  Southwest  and  Northwest  Louisiana,  1871,  1872,  pp.  106-107 
Clendenin,  W.  W.,  op.  cit.,  p.  180. 


U.  8.  OEOLOQICAL  SURVEY 


>»ROFE88IONAL    PAPER    NO.   46      PL.   XXVll 


SMALL  SAND  CONES  FORMING  OVER  GAS  AND  WATER  VENT  ON  FLAT  FORK  CREEK.  3  MILES  SOUTH  OF  TENEHA, 

SHELBY  COUNTY,  TEX. 


MUD  CONES   NEAR   DOUGLASTOWN,   LONG   ISLAND.   N.  Y. 
Formed  by  pressure  of  underlying  artesian  water. 

SAND    AND    MUD    CONES. 
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in  northwestern  Texas,  in  regions  covered  with  mounds,  a  number  of  low  cones  a 
few  inches  m  height  and  a  few  feet  in  diameter  in  the  course  of  formation  (PI. 
XXVII).  In  both  cases  the  ver^'  fine  sand  composing  the  cones  was  being  brought 
up  by  the  flow  of  gas  and  water  in  the  center  of  the  cone.  Second,  it  is  commonly 
reported  by  the  oil-well  drillers  in  southern  Louisiana  and  southeastern  Texas, 
though  the  statement  could  not  be  satisfactorily  verified,  that  wells  sunk  on  the 
mounds  yield  more  gas  than  those  in  the  intermound  spaces.  In  these  cases  it  has 
been  assumed  that  the  gas  was  of  slightly  more  importance  than  the  artesian  water. 
It  is,  however,  probable  that  the  water  was  the  principal  cause  and  the  gas  but  an 
accessory.  Shepard''  has  described  low  spring  cones  in  southeastern  Missouri, 
which  are  clearly  of  the  same  character  as  those  just  described.  The  region  in 
which  these  occur  is  likewise  covered  with  natural  mounds.  A  number  of  cones 
and  irregular  "sand  sloughs''  were  produced  ])y  water  and  gas  eruptions  or  by 
water  alone  during  the  New  Madrid  earthquake  of  1811-12,  and  these  have  nat- 
urally led  to  the  classification  of  all  the  mounds  in  this  section  as  of  similar  origin. 
From  an  examination  of  some  of  the  mounds  in  southeastern  Missouri  along  the 
line  of  the  St.  Louis,  Iron  Mountain  and  vSouthern  Railway,  the  writer  is  inclined  to 
doubt  this  generalization  and  to  regard  the  greater  number  of  them  as  identical 
with  the  same  phenomena  to  the  south  and  west,  and  not  of  the  same  origin  as  the 
low  spring  cones  or  the  eruptions  of  the  New  Madrid  earthquake.  This  locality  is, 
however,  the  best  argument  for  a  water  and  gas  origin.  On  Long  Island,  New 
York,  there  are  a  number  of  low  mud  cones  which,  while  not  entirely  identical 
with  the  mounds,  are  of  interest  as  examples  of  cones  produced  bv  artesian  pressure 
(PI.  XXVII). 

DUNE  THEORY. 

A  wind  origin  was  suggested  for  these  southern  mounds  by  Fea  therm  an  in 
1872''  and  by  Clendenin  in  1896.^  Recently  Dr.  C.  W.  Hayes,  after  having  exam- 
ined the  mounds  in  southeastern  Texas,  observed  very  similar  low  mounds  clearly 
due  to  wind  action  15  or  20  miles  southwest  of  Green  River  city,  in  southwestern 
Wyoming,  and  concluded  that  the  Coastal  Plain  mounds  were  of  the  same  origin. 
The  objection  to  this  theory,  which  is  regarded  as  more  probable  than  that  just 
discussed,  is  the  very  great  irregularity  of  wind-made  features  and  the  fact  that 
these  natural  mounds  of  the  south-central  United  States,  over  an  area  at  least  300 
miles  wide  and  500  miles  long,  are  notably  uniform  in  size  and  exactly  resemble  one 
another.  It  would  seem  that  in  so  large  an  area  a  wind  origin  would  involve  a 
greater  variation  in  size  than  has  been  observed  and  would  necessitate  the  presence 
of  occasional  dunes  or  lines  of  dunes  of  noteworthy  size  whose  origin  could  not  in 
any  way  be  doubted.  This  hypothesis,  moreover,  requires  an  arid  or  semiarid 
climate  in  this  region  at  a  very  recent  time,  of  which  there  is  no  other  evidence 
and  which,  in  the  present  state  of  the  investigation,  can  hardly  be  considered  as 
conclusively  proved. 


a  Shepard.  K.  M.,  Tho  New  Ma(irl«l  earthquake:  Jour,  (iool.,  vol.  13, 190.').  pp.  4'>-«)2. 
6  Third  Aiui.  Kept,  iiotunkal  Surv<  y  of  Southwest  and  Northwest  Louisiana,  IhTl,  1872, pp.  106-107. 
c  Preliminary  report  upon  the  Florida  parishes  of  east  Louisiana  and  the  hlufT,  prairie,  and  hill  lands  of  southwest  Louis- 
ana:  Bull.  Louisiana  State  Kxp.  Sta.,  Geology  and  Agriculture, pt.  3. 1896.  p.  180 
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AXT-IIILL   THEORY. 


In  considering  the  ant-hill  hypothesis  it  must  be  conceded  at  the  outset  that 
in  size  and  distribution  these  mounds  exceed  the  work  of  any  mound-building:  insects 
in  this  country.  They  are,  however,  approximated  in  size  by  some  of  the  mounds 
of  the  Ieaf-<*uttin(^  ants,  the  Atta.  These  are  reported  by  Dr.  W.  M.  Wheeler,  for- 
merly professor  of  zoology  in  the  State  University  of  Texas  and  an  authority  on 
ants,  to  reach  a  diameter  in  Texas  of  40  to  50  feet  and  a  height  of  1  to  2  feet.  He 
states  that  the  hills  are  very  stable  and  persist  after  the  colony  has  migrated  or 
become  extinct.     Mr.  E.  A.  Schwarz,  of  the  National  Museum,  reports  that  in  Cuba 

the  Atta  hills  often  reach  a  height 
of  10  to  12  feet,  with  a  diameter 
several  times  as  great,  and  in 
places  completely  overrun  the 
cane  fields.  These  occurrences 
greatly  reenforce  the  theory  of 
an  ant  origin. 

An  alternative  '^ant  theory*' 
is  that  these  mounds  are  the 
work  of  mound-building  varieties 
of  the  so-called  '^ white  ants'' 
(termites),  which  are  notably 
developed  in  the  tropical  parts 
of  South  America  and  Africa  and 
in  Australia. "  The  immense  hills 
of  certain  varieties  of  these  ter- 
mites, notably  Termes  heUicosus, 
which  form  a  very  important 
minor  topographic  feature  over 
wide  areas  in  Africa,  are  the 
nearest  approach  of  any  insect 
work  to  these  natural  mounds, 
both  in  size  and  bulk  of  material 
represented.  These  structures 
have  a  conical,  sugar-loaf,  or 
bee-hive  shape  and  range  from 
6  to  20  feet  in  height  and  50  or 
more  feet  in  diameter  (fig.  12). 
They  are  composed  of  mud  in  which  more  or  less  vegetable  matter  is  mixed,  and 
so,  like  the  mounds,  are  best  developed  in  clay  regions.  Should  these  cones  be 
deserted  by  the  termites,  they  would  weather  down  into  broad,  low  mounds  which, 
because  of  their  greater  height  and  of  the  vegetable  matter  mixed  with  them, 
would  have  a  looser  character  than  the  surrounding:  soil. 


Fin.  12.— An  Afruaii  termite  hill.  (Drawing  from  photograph  by  Sir 
H.  H.  Johnston.')  Note  the  broa<l,  low  mound,  on  which  the  central 
spire  rests,  produce*!  by  wash  of  the  central  hill. 


"  For  a  «liMiission  of  lennltcs  ijoc  Knryclopjeilia  Hritannica,  l(»th  ed.,  vol.33,  IWri,  pp.  2oi>-25«i, and  the  references  there 
given. 

b  British  Central  Africa,  New  York,  l!07,  p.  371. 
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LOW   CIRCULAR   DUNES    IN    WHITE   VALLEY.    WESTERN    UTAH. 

by  baf>d  or  dust  lodging  about  low  desert  vegetation.     Photograph  by  G.  K.  Gilbert. 


B.     GOODWIN    RAPIDS  ON   SABINE  RIVER,   NEAR  COLUMBUS,   LA. 
One  of  the  group  of  low  shoals  produced  by  recent  upward  movement  along  the  Angelina-Caldwell  flexure. 
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Regarded  as  the  work  of  termites,  these  mounds  suggest  a  warmer  and  moister 
climate,  thougli  modifications  such  as  those  which  enabled  large  elephants,  camels, 
and  animals  of  the  sloth  and  armadillo  families  (p.  51)  to  live  in  this  region  would 
also  have  enabled  these  now  similarly  restricted  mound-buildingtermites  to  do  the 
same,  and  the  causes  which  resulted  in  the  extinction  of  the  larger  animals  would 
in  like  manner,  though  at  a  later  date,  have  destroyed  the  termites. 

Opposed  to  the  termite  theory  and  pointing  to  a  rodent  origin  is  the  fact  that 
in  exceptional  cases  in  southern  Arkansas  these  mounds  are  covered  with  gravel. 
This  is  more  probably  due  to  subsecjuent  work  of  burrowing  animals. 

In  conclusion  it  may  be  said  that  these  mounds  are  clearly  due  to  causes  not 
now  in  operation  in  this  region,  and  no  theory  of  origin  yet  suggested  is  entirely 
satisfactory.  The  dune  and  ant-hill  theories  are,  perhaps,  the  best  supported.  On 
either  of  these  hypotheses  the  mounds  arc  indications  of  important  climatic  changes 
in  recent  time,  and  so  offer  a  line  of  investiga^tion  wliich  may  develop  ver^^  impor- 
tant and  far-reaching  results.  ^ 

RECENT. 

In  Recent  tim.e,  which  may  be  defined  more  or  less  arbitrarily  as  that  since  the 
extinction  of  the  mastodon  and  associated  animals,  and  in  this  region  more  particu- 
larly as  that  since  the  completion  of  the  main  erosion  of  the  Port  Hudson  deposits 
in  the  larger  valleys,  the  topographic  and  geologic  changes  have  been  very  slight. 
With  the  exception  of  irregular  benches  on  the  hillsides  produced  b}"  landsli[)s  (PI. 
V,  p.  20),  which,  as  their  formation  began  in  early  Quaternary  time,  are  only  in 
part  Recent,  the  effects  of  these  changes  are  noteworthy  only  in  the  bottoms.  Aside 
from  such  local  results  as  the  destruction  of  river  banks,  the  building  of  bars,  and 
the  formation  of  cut-offs,  all  produced  by  the  wandering  of  the  principal  rivers  in 
their  flood  plains  and  the  building  up  of  the  front  lands  above  the  back  lands  by 
the  deposition  of  sediment  in  overflows,  the  most  important  of  these  changes  are 
(1)  the  formation  and  destruction  of  tlie  lakes  of  Red  River  Valley  (fig.  1,  p.  15; 
Pis.  XXXII,  p.  62;  XXXIII,  p.  02),  (2)  the  deflection  of  Red  River  through  a  nar- 
row gap  in  the  terrace  deposits  near  Marksville  (tig.  14,  p.  64),  (3)  the  production 
of  the  "Rapides"  near  Alexandria,  (4)  the  development  of  small  rapids  on  Sabine 
and  Angelina  rivers  and  the  production  of  a  low  swampy  area  in  the  latter  above 
the  rapids,  and  (5)  a  slight  movement  along  the  Red  River  fault  line  near  Alabama 
Landing,  La.  (p.  65),  with  the  resultant  extreme  swamping  of  the  bottoms  from 
that  point  to  above  the  mouth  of  Bayou  Moro,  in  Arkansas. 

Of  these,  the  formation  and  destruction  of  the  lakes  of  Red  River  Valley  is  by 
far  the  most  important,  and,  happening,  as  it  has,  in  historic  and  semihistoric  times, 
is  of  peculiar  interest  as  an  example  of  geology  in  the  making. 

a  Since  the  above  was  written  the  following  short  articles,  <liscusHing  the  general  subject  of  natural  mounds,  have  api)eared 
in  Science:  Hranner.  .If)hn  ('.,  Science  n.  s..  vol.  21,  VM't,  pp.  514  .')lo:  Ililgard,  K.  W..  id.,  pp.  5,')l-.')'»2:  Spillman.  W.  J.,  id  , 
p.  632;  Purdue,  A.  IT.,  id.,  pp.  ><j;i-H_'4;  and  Piper,  ('.  V.,  id.,  pp.  824  82.5.  Branner  and  Purdue  suggest  that  these  mounds  may 
represent  immense  concretionary  formations.  Spillman  refers  certain  mounds  in  southwest  Missouri  to  unecpial  weathering 
of  limestone  containing  large  chert  mass<*s.  Branner  gives  many  references  to  the  mounds  of  the  Pacific  coast,  for  which  he 
states  the  following  theories  have  lx»cn  advanced:  (1)  Surfa(v.erosion,  (2)  glacial  origin,  (H)  «*oUan  origin,  (4)  human  origin, 
(5)  burrowing  animals,  including  ants,  an*!  no  fish  nests  exposed  by  elevation.  Hushnell,  D.  I.,  jr.,  Scienc<>,  n.  s.,  vol.  22 
1905,  pp.  712-714,  has  suggrst4>d  thr  human  origin  theory,  and  this  i)hasc  of  the  matter  has  btvn  discussed  by  the  writer  in 
Science  n.  s.,  vol.  23,  liKXi,  pp.  34-30. 
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Mr.  J.  A.  Taff ,  of  this  Survey,  reports  that  similar  mounds  are  very  abundant 
through  Indian  Territory,  where  they  are  best  developed  on  the  plains  formed 
during  the  Tertiary  by  the  erosion  of  the  highly  inclined  Carboniferous  shales  and 
sandstones.  They  are  there,  as  throughout  the  Coastal  Plain,  composed  of  some- 
what coarser  materials  than  that  of  the  surrounding  lands,  which  are  commonly  flat 
and  water-soaked,  while  the  mounds  stand  out  as  somewhat  sandy  islands.  Mr. 
M.  K.  Shaler,  field  assistant,  who  during  the  season  of  1904  worked  with  Mr.  Taff 
in  Indian  Territorj-,  reports  that  identical  mounds  occur  in  southeastern  Kansas. 

The  question  of  the  origin  of  these  mounds  is  one  of  the  most  perplexing  prob- 
lems of  this  region  and  can  not  yet  be  said  to  be  satisfactorily  solved,  though  the 
range  of  possibility  has  been  somewhat  narrowed  by  recent  work.  The  theories 
which  have  thus  far  been  advanced  may  be  grouped  as  follows: 


1.  Humana. 


2.  Animttl  b 

3.  Water  <»n)sionf. 

4.  Emptionsc/ 


5.  \Vind«. 


a.  Garden  beds. 

-  -  •  <  b.  Tepee  or  wig^'am  sites, 
c.  Burial  mounds. 

{a.  Ant  hills, 
b.  Mounds  of  burrowing  animals, 
ra.  Great  curn'nts  of  floods. 
'\b.  Slow  erosion  at  low  level, 
a.  Springs  or  ''aqueous"  volcanoes  due  to  artesian  preasure. 

-  -  -   b.  Gas  vents, 
c.  Eruptions  due  to  the  unequal  weight  of  an  uneven  clay  layer  on  a  water-logged  sand 

I         Ix'd. 
a.  Low  dunes  collected  by  scanty  vegetation  in  a  semiarid  region  of  variable  winds. 

-  1).  "Root  wads."    Massi*s  of  earth  lifted  by  the  uprooting  of  trees  in  stonns,  which 

have  perhaps  bt»en  enlarged  or  modified  by  burrowing  animals. 

Of  these  theories  those  deserving  the  most  careful  attention  are  (1)  the  spring 
and  gas-vent  theorj',  (2)  the  dune  theory,  and  (3)  the  ant-hill  theory. 

SPRING   AND   GAS-VENT  THEORY. 

The  spring  and  gas-vent  theorj'  has,  until  the  last  year,  seemed  the  most 
probable  of  the  several  hypotheses  advanced.  The  argument  in  this  case  is  that 
throughout  the  Coastal  Plain  strata  there  are  large  amounts  of  vegetable  matter 
from  which  gas  has  been  slowly  generating.  This  gas,  with  the  associated  artesian 
water,  on  escaping  has  brought  to  the  surface  fine  sands  and  built  up  low  cones.  In 
substantiation  of  this  hypothesis  two  lines  of  evidence  were  adduced.  First,  there 
are  at  widely  se])arated  pomts — namely,  near  Sulphur  City,  La.,  and  near  Tenaha, 

a  Nadalllac,  Marquis  dc,  prehistoric  America,  translated  i)y  N.  D'Anvors.  New  York,  ISWi,  p.  182.  Lockctt.  S.  H...  Firrt 
Ann.  Kept.  Topog.  Sur\'fy  l^ouislana  for  im).  1H70,  pp.  ii«w.7;  (Jool.  Survey  Louisiana,  Kept,  for  1*«9[1900J.  p.  IW. 

b  Hilgard,  K.  W.,  supplemental  and  final  report  of  a  Goologlcal  Keconnoissance  of  Louisiana,  1873,  p.  11. 

e  Owen,  I).  L).,  Second  Report  of  a  Geological  llwonnolssaiice  of  part  of  the  State  of  .\rkansas.  Philadelphia.  18fJ0,  p.  144. 
Lerch,  Otto,  a  preliminary  report  on  the  hills  of  Louisiana  south  of  the  Vicksburg.  Shreveport  and  Pacific  Uailway:  Bull. 
Louisiana  State  Exper.  Sta.,  Cleologj'  and  Agriculture,  pt.  2.  1H«W.  p.  lOt). 

d  Memorial  and  explorations  of  the  Hon.  J.  B.  KoI)c>rt&on  in  relation  to  the  agriculture,  mineral,  and  manufacturing 
resources  of  the  State  (Louisiana;,  with  the  report  of  the  joint  coniniittiv:  I.)(k».  2d  sess..  2d  I^gls..  Kept.  No.  23»  1867; 
als<»  separate,  New  Orleans,  l.stl7,  i>p.  14-1.'>.  Hopkins,  F.  V..  First  Ann.  Kept.  Geol.  Sur\-ey  Louisiana,  lS(i9,  1870,  pp.  80-82. 
Clendeniu,  W.  W..  a  preliminary  report  upon  the  Florida  parishes  of  east  Louisiana  iin<i  the  bluff,  prairie,  and  hill  lands 
of  southwest  Louisiana:  l^ull.  Louisiana  State  Kxp.  Sta..  ideology  and  Agriculture,  pt.  3.  189H.  pp.  179-1S3;  U«oL  Survey 
Louisiana.  Itept.  for  IMW  [  lUOOj.  pp.  19.3- 1«)4. 

*  Featliorman,  A..  Third  Ann.  Kept.  Botanical  Survey  of  Southwest  and  Northwest  Louisiana,  1871,  1872,  pp.  106-107 
Clendenin,  W.  W.,  op. cit..  p.  IW. 
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SMALL  SAND   CONES   FORMING  OVER   GAS   AND   WATER  VENT   ON    FLAT   FORK   CREEK.   3    MILES  SOUTH   OF  TENEHA. 

SHELBY   COUNTY.   TEX. 


MUD  CONES   NEAR   DOUGLASTOWN.   LONG   ISLAND,   N.  Y. 
Formed  by  pressure  of  underlying  artesian  water. 

SAND    AND    MUD    CONES. 
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AXT-UILL   THEORY. 


In  considering  the  ant-hill  hypothesis  it  must  be  conceded  at  the  outset  that 
in  size  and  distribution  these  mounds  exceed  the  work  of  any  mound-building  insects 
in  this  country.  Tliey  are,  however,  approximated  in  size  by  some  of  the  mounds 
of  the  leaf-cutting  ants,  the  Atta.  These  are  reported  l)y  Dr.  W.  M.  Wheeler,  for- 
merly professor  of  zoolog}"  in  the  State  T'niversity  of  Texas  and  an  authority  on 
ants,  to  reach  a  diameter  in  Texas  of  40  to  50  feet  and  a  height  of  1  to  2  feet.  He 
states  that  the  liills  are  verj^  stable  and  persist  after  the  colony  has  migrated  or 
become  extinct.     Mr.  E.  A.  Schwarz,  of  the  National  Museum,  reports  that  in  Cuba 

the  Atta  hills  often  reach  a  height 
of  10  to  12  feet,  with  a  diameter 
several  times  as  great,  and  in 
places  completely  overrun  the 
cane  fields.  Tliese  occurrences 
greatly  reenforce  the  theory  of 
an  ant  origin. 

An  alternative  **ant  theory" 
is  that  these  mounds  are  the 
work  of  mound-building  varieties 
of  the  so-called  '* white  ants'' 
(termites),  which  are  notably 
developed  in  the  tropical  parts 
of  South  America  and  Africa  and 
in  Australia. "  The  immense  hills 
of  certain  varieties  of  these  ter- 
mites, notably  Termes  beUicosus, 
which  form  a  very  important 
minor  topographic  feature  over 
wide  areas  in  Africa,  are  the 
nearest  approach  of  any  insect 
work  to  these  natural  mounds, 
both  in  size  and  bulk  of  material 
represented.  These  structures 
have  a  conical,  sugar-loaf,  or 
bee-hive  shape  and  range  from 
6  to  20  feet  in  height  and  50  or 
more  feet  in  diameter  (fig.  12). 
They  are  composed  of  mud  in  wliich  more  or  less  A^egeta]>le  matter  is  mixed,  and 
so,  like  the  mounds,  are  best  developed  in  clay  regions.  Should  these  cones  be 
deserted  by  the  termites,  they  would  weather  down  into  broad,  low  mounds  which, 
because  of  their  greater  height  and  of  the  vegetable  matter  mixed  with  them, 
would  have  a  looser  character  than  the  surrounding  soil. 

"  For  ji  (lisriissioii  of  tiTiuitcs  sro  Krwyrldpajdia  liritaniiicu,  U)th  cul.,  vol.  33,  l^.Krj,  pp.  li35-2.)0,  und  the  referenfes  there 

''  British  ('••ntml  Afrii-n.  X.-w  York.  is<>7,  j).  :{71. 


Fig.  12.— An  African  termite  hill.  CDra>%1ng  from  photograph  by  Sir 
II.  II.  .Tohnston.'')  Note  the  broa<l,  low  monnd,  on  which  the  central 
spire  rests,  prodiu-ed  by  wash  of  the  central  hill. 
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A.     LOW   CIRCULAR   DUNES   IN   WHITE  VALLEY,   WESTERN    UTAH. 
Produced  by  sand  or  dust  lodging  about  low  desert  vegetation.     Photograph  by  G.  K.  Gilbert. 


B.     GOODWIN   RAPIDS  ON  SABINE  RIVER.   NEAR  COLUMBUS.   LA. 
One  of  the  group  of  low  shoals  produced  by  recent  upward  movement  along  the  Angelina-Caldwell  flexure. 
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FORMATIOK  AND  SESTBUOTIOK  OF  TEE  LAKES  OF  RES  BIVEE  VALLEY,  a 

The  ** Great  Raft''''  commenced  to  form  on  the  old  course  of  Red  River  along 
Bayous  Boeuf  and  Teche  (fi<j:.  13,  p.  63),  and  its  head  reached  a  point  in  the  flood 
plain  near  Alexandria  in  the  latter  part  of  the  fifteenth  century.  This  ''Great  Raft" 
(Pis.  XXIX  and  XXX),  which  was  more  properly  a  complex  series  of  log  jams, 
each  ccmipletely  filling  the  river,  started  with  a  more  or  less  accidental  jamming  of 
floating  trees  and  driftwood.  The  effect  of  this  initial  jam  was  to  pond  the  water 
immediately  above  it  and  force  the  river  to  form  a  new  outlet  in  a  low"  place  in  the 
bank  above  the  jam  and  flow  ofl'  through  the  adjoining  timbered  bottom  lands. 
Driftwood  (juickly  accumulated  about  this  new  outlet  and  formed  another  jam, 
separated  from  the  older  by  a  greater  or  less  space,  and  in  this  manner  the  great 
rait  gradually  moved  up  the  river.  After  a  time,  which,  to  judge  from  the  total 
length  of  the  raft  and  the  average  rate  of  advance,  must  have  been  about  two  hun- 
dred years,  the  lower  portion  had  so  decayed  that  it  was  carried  down  the  partly 
blocked  channel.  Thus  the  raft  moved  up  the  river  as  a  great,  irregular  accumu- 
lation of  log  jams  and  open  water  about  160  miles  in  length.  ^  Its  average  rate  of 
advance  in  the  period  between  1820  and  1872  was  four-fifths  of  a  mile  per  year, 
though  in  two  instances  accunmlations  of  over  5  miles  are  recorded  during  extreme 
freshets.^ 

As  the  raft  advanced,  it  blocked  the  outlets  of  the  tributary  streams  and  the 
channels  draining  the  lowlands  between  the  higher  front  lands  and  the  bordering 
hills,  and  by  preventing  the  discharge  of  the  water  from  them  at  a  level  equal  to 
the  original  low  water  of  the  main  channel  (PI.  XXXI)  produced  a  series  of  lakes 
(fig.  1,  p.  15;  PI.  XXXII).  The  timber  in  these  flooded  areas  soon  died  (PI.  XXX, 
By  C)  and  the  exposed  portions  decayed,  leaving  the  stumps  as  silent  witnesses  of 
their  iornier  condition  (PI.  XXXI V,  A,  B). 

Of  the  formation  of  these  lakes  in  the  lower  part  of  the  valley  there  is  naturally 
no  historic  account,  for  the  foot  of  the  raft,  at  the  time  of  the  early  settlements, 
was  near  the  present  site  of  Natchitoches,*^  and  was  one  of  the  important  factors  in 
determining  the  location  of  that  town,  which  was  thus  placed  at  the  head  of  ordinary 
navigation.  The  successive  dates  of  the  formation  of  these  lakes  can,  however, 
be  closeh'  approximated  by  the  known  rate  of  gi'owth  of  the  raft.  Of  the  forma- 
tion of  the  lakes  in  th^  upper  part  of  the  valley  there  are,  however,  more  or  less 
complete  records.  The  group  near  Shreveport — Ooss,  Ferry,  and  Sodo  lakes  in 
Caddo  Parish  and  Lake  Bodcau  in  Bossier  Parish  (fig  1,  p.  15),  which  were  formed 
near  the  close  ol   the   eighteenth   century — are  described  in  a  number  of  reports 

fi  For  additional  dotailf*  and  ruferencoa  vop  \'eatoh,  A.  (\.  The  Shreveport  area:  Ticol.  Survey  Louisiana,  Kept,  for  1899 
19<Wl,pp.lGO-174,181-ls«. 

fcThe  term  "  raft"  is  uwd  here,  as  in  tlie  early  history  of  this  region,  to  apply  to  the  Jams  formed  of  timber  naturally 
thrown  into  tlio  river  by  the  caving  of  tin.'  hanks.  The  branches  on  such  tn.H»s  greatly  aided  the  formation  of  Jams.  Sucb 
a  raft  is  quite  different  from  the  common  raft  made(»f  logs  cut  in  lengths,  trimmed  of  their  branches,  and  fastened  together 
so  that  they  can  Ik»  floated  <lown  the  ri\er 

ciJeol.  Survey  Louisiana.  Kept  for  ISW.  19(M),  p.  H>4.  Sim»  alsoCapt.  H.  M.  Shreve's  reports:  23d  Cong..  1st  sesa..  House 
Ex.  DtK'.,  vol.  .^.  No.  98. 1834;  24th  Cong  .  1st  sess..  House  F.x.  I>oc..  vol.  3.  No.  107.  ls3«i.  p.  2;  2.1th  Cong.. 2d  sess..  Senate  Doc. 
vol.  l,No.  l.p.351. 

dShreve.  11.  M..24th  Conp.,  1st  sess.,  .Senate  Doc,  vol.  3.  No.  107.  lS3r(.  p.  2:  Ann.  Kept.  Chief  of  Engrs.  for  1879,  vol.  2, 
]S7'.».  p.«»:)2. 

f  I'axton,  .T()sepli.  2i>tli  Coup..  2d  sess..  Soiuite  Doc,  vol.  1.  No.  7»<.  lvj<.».  ]..  .-,;  uui]>  of  Natchitoches  by  J.  F.  Kroutin,  1722, 
puhlishc'l  ill  Thoinassy">  <Ioolopi(»  prutiiiuc  dv  lu  Louisinne.  lNi<i.  <>p|).  p.  227. 
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.4.     STEAMER  "AID"   REMOVING  A   PORTION   OF  THE  GREAT   RED   RIVER   RAFT   IN    1873. 

Note  powerful  lifting  cranes  and  inclined  platform  bow.  on  which  logs  were  hauled  up  for  cutting  with  steam  and  hand  saws.     Location:  1  rt\\l 
above  Cedar  Bluffs.  La.;   sec.  22,  T.  21  N.,  R.  14  W.     Photograph  by  R.  B.  Talfor. 


It.     ONE  OF  THE  SEVERAL  TIMBER  JAMS  COMPOSING  THE  GREAT  RED   RIVER   RAFT. 

In  the  region  of  slack  water  produced  by  these  jams  silt  accumulated  veiy  rapidly  and  effectually  filled  the  channel  of  the  river  fPI.  XXXI). 
Location:  Channel  of  Red   River,  5   miles  below  the  Arkansas-Louisiana  State  line;  sec.  29,  T.  23  N.,  R.  14  W.     Photograph  by  R.  B. 


GREAT    RED    RIVER    RAFT. 
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A      OPEN    WATER   AT   FOOT   OF   ONE   OF  THE  SEVERAL   RAFTS   WHICH    MADE   UP  THE  GREAT    RED    RIVER   RAFT. 

Tinr.b*.r  jam-,  .v.d  >  O'-n  wat-r  a  ternat..-.J  tn-.u^hout  tro  kn^th  of  tr.e  Gr.  at  Raft,  Vw  o()er,  wa:#..i  boini^  ont-njlf  X".  'wo-tr.irds  of  the  whol»«. 
Location:   On.--h,if  rnje  nbo^/c-  noa.i  of  Red  Bayou    La.,  opposite  Mi  ierb  B.uff,   s..'C.  16.  T.  22  N..  R.  14  W.      Photograph  by  R.  B.  Talfor. 


Ji.     TIMBER    DEADENED    IN   SHALLOW    LAKE,    PRODUCED    BY  THE   RAFT. 
Locdtior,:    S-c.  33,  T.  23  N..  R.  14  W..  Caddo  Parish,  La.      Phot<vr<»pfi  by  R.  B.  Talfor. 
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r.     TIMBER  DEADENED    IN   TEMPORARY  RAFT   LAKE  WHICH   WAS   DRAINED   BY  THE  REMOVAL  OF  THE  RAFT. 
Location.   Hoad  of  McWillie  Lake,  sec.  16,  T.  22  N..  R    14  W.,  Boisier  Parish.  La.     Photograph  by  R.  B.  Talfor. 


GREAT    RED    RIVER    RAFT. 
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ultimately  the  Mississippi.  After  the  passage  of  the  raft  up  the  river  this  new- 
course  was  so  well  established  that  it  has  remained  the  main  channel  of  the  river 
to  this  day. 


Fio.  13.— Map  showing  diversion  of  Red  lUvvr  Ix-low  Ahxandriu.  La.,  and  loiation  of  the  rapids.    Shaded  areas  are  land 
subject  to  overflow;  white  areas,  t^'rraees  and  hill  lands. 


PRODUCTION  OF  THE  <' RAPIDES"  NEAR  ALEXANDRIA,  LA. 

Near  Alexandria  the  choking  and  building  up  of  the  old  channel  of  Red  River 
during  the  raft  period  and  the  free  outlet  afforded  by  the  low  place  between  the 
Avoyelles  and  Point  Maigi*e  hills  caused  the  development  of  a  new  channel  alotig 
the  north  side  of  the  valley.     Wlien  the  river,  in  adjusting  itself  to  its  new  course, 
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.1.      FERRY    LAKE   NEAR    MOORI NGSPORT,   CADDO    PARISH.    LA. 
Showing  stumps  of  pine,  oak,  and  cypress  killed  by  flooding  during  raft  period,  and  now  exposed  by  partial  drainage  of  lake. 


//.     WAVE-FORMED    BLUFF  ON   SOUTH   SHORE  OF   FERRY   LAKE. 
Partial  drainage  of  lake  by  removal  of  raft  has  left  the  bluff  15  feet  above  water  level.     Note  trees  growing  on  old  beach. 

FERRY  LAKE,  A  PARTIALLY  DRAINED  RAFT  LAKE. 
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River  in  the  region  of  the  lakes,  instead  of  rapidly  building  up,  is  at  present  the  site 
of  a  unique  destruction  and  presents,  in  the  midst  of  a  well-defined  river  flood  plain, 
waterfalls  and  rapids.  Indeed,  it  is  very  safe  to  assume  that  had  there  been  no 
raft  there  would  have  been  no  large  lake  in  Red  River  Valley,  and  that  any  classifi- 
cation of  lakes  by  origin  must  regard  these  temporary  bodies  of  water  as  unique. 
The  presence  of  these  lakes  on  the  maps  of  to-day  is  in  many  cases  due  not  to  their 
existence  but  to  the  fact  that  all  these  maps  are  based  on  the  old  Land  Office  surveys, 
made  in  the  early  part  of  the  last  century  (see  Pis.  XXXII,  XXXIII). 

Another  theory  which  has  been  suggested  for  the  origin  of  these  lakes  is  that 
they  were  produced  by  earthtjuakes  in  a  way  similar  to  the  sunk  lands  of  the  St. 
Francis  basin  and  Reelfoot  Lake,  near  Xew  Madrid,  Mo.,  which  were  formed  during 
the  earthquake  of  1811  12.  This  theor}'  was  first  advanced  by  Lyell®  and  has 
recently  been  restated  by  Shepard.**  The  resemblance  between  the  two  phe- 
nomena is,  however,  restricted  to  the  fact  that  in  both  cases  bottom-land  trees 
have  been  killed  by  being  flooded  with  water.  The  lands  submerged  by  the  New 
Madrid  earthquake  are  irregular  areas  entirely  in  the  Mississippi  flood  plain.  The 
Red  River  lakes,  which  are  now  largely  drained,  had  a  regular  shape  dependent  on 
topography  existing  before  their  formation.  They  occur  regularly  in  everj-^  large 
valley  tributary  to  Red  River  from  Alexandria  to  the  Louisiana-Arkansas  State 
line,  and  in  the  low  portions  of  the  bottoms  between  the  higher  land  along  the  main 
river  channel  and  the  bordering  hills  (fig.  1,  p.  15}.  It  must  be  confessed  that  it 
would  be  a  most  singular  earthquake  or  series  of  earthquakes  which  would  produce 
lakes  with  this  peculiar  regularity  and  without  any  evidence  of  faulting.  The  lakes 
have,  moreover,  either  completely  drained,  or  are  still  draining,  a  fact  which,  when 
the  character  of  the  draining  is  considered,  is  entirely  incompatible  with  any  theory 
of  origin  involving  a  sinking  of  land,  .such  as  has  occurred  in  the  vicinity  of  New 
Madrid. 

A  recent  movement  along  the  Red  River-Alabama  Landing  fault,  which  passes 
north  of  all  these  lakes  (PI.  XXXVI,  p.  68)  and  in  which  the  downthrow  is,  more- 
over, to  the  north,  has  produced  a  well-defined  break  of  25  feet  in  the  Ouachita 
River  bottoms  near  Alabama  Landing  (PI.  XXXA',  p.  66).  There  is  no  e\ndence, 
however,  that  this  faulting  j)roduced  a  lake.  It  represents  a  number  of  insignifi- 
cant movements  rather  than  a  single  break  (p.  65). 

DEFLECTION  OF  KED  RIVER  BELOH'  ALEXAKDRIA.  LA. 

Another  effect  of  the  raft,  and  because  of  its  favorable  situation  a  more  per- 
manent one,  was  the  diversion  of  Red  River  ])elow  Alexandria.  Here,  as  the  raft 
advanced  up  the  old  chamiel  of  Red  River  along  Bayou  Boeuf  (fig.  13)  and  the 
water  was  ponded  in  the  low  areas  between  the  main  channel  and  the  bounding 
hills,  the  lake  on  the  north  side  of  the  valley  below  Alexandria  found  an  outlet 
through  a  low  })lace  in  the  Avoyelles  and  Point  Maigre  liills  (fig.  13),  even  as  the 
flood  waters  of  to-day  pass  through  a  break  in  the  Avoyelles  Hills,  the  Coulee  des 
Grues,  just  south  of  Marksville,  and  join  the  Ouachita-Black  River  drainage  and 

a  Lyell,('}iurles,  I'riiKii)k*s  of  jreology,  11th  e<l.,  Vol.  l,i).  4r»2.  ^  Jour.  Geol.,  voL  13, 19(V),pp.fi(M>l. 
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above  Lewis  Ferry.  From  Bevilport  to  the  Gulf  the  height  of  the  banks  of  the 
river  gradually  decreases.  The  relation  of  these  two  occurrences  was  such  as  to 
lead  to  the  suggestion  in  1902  that  the  phenomenon  observed  was  due  to  a  slight 
folding  along  an  axis  extending  obliquely  across  the  two  rivers,  and  further  work 
has  shown  the  presence  of  a  low  monoclinal  flexure  extc^nding  (eastward  through 
Louisiana  and  striking  Mis- 
sissippi River  north  of  Bottom-land  bank 
Vicksburg  (p.  68:  Pis. 
XXXVI,  XXXVII).  This 
flexure  began  to  dev(»lop  in 
the  Oligocene  and  lias  b(»en 
moving  intermittently  since 
that  time.  The  rapids  indi- 
cate a  very  recent  movement 
along  this  portion  of  the 
flexure,  which  is  perhaps  still 
developing. 

FAULT  OK  OUACHITA  RIVEK  ITEAR 
ATJiBAMA  LANDIHO,  LA. 

Another  recent  crustal 
movement  has  resulted  in  a 
rather  important  change  in 
the  Ouachita  Kiver  bottoms 
near  the  Arkansas-Louisiana 
State  line.  This  consists  in  a  slight  movement  of  the  large  Red  River-iVlabama 
Landing  fault  (p.  68).  As  revealed  by  the  careful  surveys  of  Ouadiita  River  by 
the  United  States  engineers,  this  has  amounted  to  25  feet,  and  the  movement  is  so 
recent  that,  although  occurring  in  the  flood  j)lain  of  a  large  river,  it  has  not  been 
perceptibly  obliterated  l)y  sedimentation  (PI.  XXXV).  A  break  of  this  size,  if 
produced  at  one  time,  must  have  resulted  in  an  earthquake  of  very  considerable 
magnitude,"  and  it  must  be  considered  either  to  have  l)een  formed  ])efore  the 
important  earthquakes  of  the  early  part  of  the  last  century,  or  to  represent  a  great 
number  of  very  slight  movements,  none  of  which  was  large  enough  to  produce  an 
important  quake.  In  either  case  the  persistence  of  this  break  nuist  be  regarded  as 
an  extreme  illustration  of  the  small  amount  of  sediment  carried  I )y  Ouachita  River, 
by  reason  of  which  this  river  has  been  able  to  attain  and  maintain  a  more  perfect 
base-level  than  the  silt-laden  Mississippi  (PI.  I,  p.  14). 

oThn  faulting  aocompHiiylng  th<»  gn'at  BcngMl-Assam  oarthquako  of  Juno  12,  1H97,  which  Is  n»gard«Mi  by  R.  D.  Oldham, 
of  the  India  Goologlcnl  Survey,  as  tho  most  powerful  and  wi<iospn?ad  earthquake  of  which  there  Is  historical  account,  is  not 
known  to  cxcei'd  30  U^^'t.  The  faulting  that  produc<'d  the  gn»at  Japanese  earthquake*  of  OctoU»r  28.  ISJU.  averaged  ^  mctors, 
although  it  attained  in  places  a  niaxinunn  of »» meters.  The  seven*  earthquake  which  oci'urred  in  the  Mejcican  State  of  Sonora. 
south  of  Arizona,  on  May  3.  ISH7.  was  produc<»d  by  a  faulting  of  but  11  feet.  The  .s<'ven»  shocks  in  Chile  in  the-  early  part  of 
this  century  wen*  accompanied  by  dlsplactMUfTit**  of  from  3  to  S  f<>et.  and  th«'  di.slocation  of  the  New  Madri<i  (Earthquake  of 
1811-1812  is  given  as  only  a  few  feet  (Lyell.  Trinclples  of  C.eology.  vol.  11. 12thed..  1875.  pp.  lOti-110).  8et>  Dutton.  C.  E..  Earth- 
•  quakes.  New  York.  IW)4.  pp. .Vi  *'i). 


Fig.  lii.— Cross  si'ctions  illustrating  character  of  a  typical  rocky  shoal  on  Sabine 
River,  showing  its  relation  to  the  floo<i  plain  or  ])ottoms.  A,  Section  at 
'•Stone  Coal  Blull."  l)etween  Sablnetown  and  Tendleton,  Tex.;  B,  section 
1.000  fwt  above  A  at  same  stagi^  of  water. 
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ultimately  the  Mississippi.  After  the  passage  of  the  raft  up  the  river  tliis  new 
course  was  so  well  established  that  it  has  remained  the  main  channel  of  the  river 
to  this  day. 
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Fio.  13.— Map  showing  diversion  of  R<d  Hiv«»r  Im'Iow  Alexandria.  La.,  and  loration  of  the  rapids.    Shaded  un'as  are  land 
siil)jeet  to  overflow;  white  an'as.  terracv.s  and  hill  lands. 


PRODUCTION  OF  THE  "RAPIDES  '  NEAR  ALEXANDRIA.  LA. 

Near  Alexandria  the  choking  and  huikling  up  of  the  old  channel  of  Red  River 
during  the  raft  period  and  the  free  outlet  afforded  l)y  the  low  place  between  the 
Avoyelles  and  Point  Maigre  hills  caused  the  developnu^nt  of  a  new  channel  along 
the  north  side  of  the  valley.     When  the  river,  in  adjusting  itself  to  its  new  course, 
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cut  out  the  alluvial  deposits  it  became,  in  one  place,  superimposed  upon  project- 
ing spurs  of  Catahoula  sandstone,  and  these  harder  beds  produced  small  rapids, 
which,  because  of  their  extremely  recent  formation,  have  not  yet  been  cut  out  by 
the  river. 

DEYELOFMEKT  OF  BMALL  RAPIDB  OK  BABIHE  AKD  AKOELIVA  KIYEKB. 

The  shoals  and  low  rapids  which  occur  along  Sabine  River  for  a  distance  of  60 
miles  between  the  mouth  of  La  Nana  Bayou  and  a  point  6  miles  below  the  mouth 
of  Bayou  Toro,  and  which  attain  their  maximum  development  at  the  mouth  of 
Bayou  Negreet  and  near  Columbus  (figs.  14,  15),  are,  like  the 
rapids  of  Red  River  at  Alexandria  and  Catahoula  shoals  on 
Ouachita  River,  due  in  part  to  the  superposition  of  the  river  on 
the  underlying  country  rocks  by  the  silting  up  of  the  valley  dur- 
ing the  Port  Hudson  submergence  and  the  subsequent  irregular 
cutting  out  of  these  deposits.  There  is,  however,  this  important 
difference  between  the  Sabine  River  rapids  and  those  of  Red 
River  and  Catahoula  shoals,  namely,  that  the  latter  are  isolated 
occurrences  associated  with  near-by 
bluflfs  of  Tertiary  strata,  wliile  the 
Sabine  River  rai)ids  represent  a  series 
extending  for  a  distance  of  GO  miles, 
attaining  a  maximum  devt^lopment 
near  tlie  center,  and,  except  at  Colum- 
bus and  Sabinetown,  not  associated 
with  the  ])luflfs  of  the  countrj^  rock 
(fig.  16.) 

^Uong  ^Vngc  Una  and  Neches  rivers 
in  Texas,  which  form  the  first  import- 
ant drainage  system  west  of  the  J^a. 
bine,  a  somewnat  analogous  and  in  itself  more  conclu- 
sive phenomenon  has  been  observed.  Near  the  head- 
waters of  the  Angelina  at  the  Rusk-Nacogdoches  county 
lino  tlie  river  banks  are  from  S  to  10  feet  high.  They 
rapidly  decrease  in  height  to  a  ])()int  6  or  7  miles  above 
the  Houston,  East  and  West  Texas  Railroad  bridge, 
where  they  an*  almost  at  water  level.  Below  this 
point  many  outlet  sloughs  leave  the  river,  which  has  the 
aspect  of  a  stream  at  or  l)elow  its  base-level,  and  just  beyond  the  railroad  bridge 
the  river  divides  into  many  branches — narrow,  tortuous,  tree-choked  channels, 
which  wander  aimlessly  through  a  great  swamp  and  finally  unite,  several  miles 
below,  to  form  a  low-banked  river.  The  banks  then  gradually  increase  in  height 
and  low,  flat-topped  bluffs,  4  to  6  feet  high,  composed  of  brightly  colored  sands, 
appear  at  intervals.  Between  the  mouth  of  Ayrish  Bayou  and  old  Bevilport  the 
banks  of  the  river  are  from  15  to  20  feet  liigh,  and  the  appearance  of  these  bottom 
lands  perched  liigh  above  the  riv(T  is  in  marked  contrast  to  the  flat  swamp  land  at 
water  level  in  the  valley  above.  The  current  in  this  portion  of  the  river  is  quite 
swift  and  reaches  its  maximum  velocity  in  the  trreat  southward  loop  2  or  3  miles 


Fig.  14.  Skotch  map  of 
MoClanahun  Shoula. 
Subine  Uiver.  U'twin-ii 
Sabinrtown.  Tex.,  and 
Coluinbua,  La.  (I'ol- 
lipniu.s  1S7S).  Shadrd 
an-as  ropn'st'iit  rcx'ky 
U'dgcs  <  xp(>.»!4Hl  at  low 
WHt<*r;  fijfiin's  give 
depths  of  water  in  feet . 


Fig.  15.- Sketch  map  of  Goodwin 
Shoals.  Sabine  River,  near  Colum- 
bus. La.  (Polhemus.  1878).  Shaded 
an'as  repn^stMit  rocky  ledges  exposed 
at  low  waU'r;  dotted  areas,  sand 
]»Mrs;  fligun>s  give  depths  of  water 
in  feet. 
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A      FERRY   LAKE   NEAR   MOORINGSPORT,   CADDO   PARISH.   LA. 
Showing  stumps  of  pine,  oak,  and  cypress  killed  by  flooding  during  raft  period,  and  now  exposed  by  partial  drainage  of  lake. 


/;.     WAVE-FORMED   BLUFF  ON    SOUTH   SHORE  OF   FERRY   LAKE. 
Partial  drainage  of  lake  by  removal  of  raft  has  left  the  bluff  15  feet  above  water  level.     Note  trees  growing  on  old  beach. 

FERRY  LAKE,  A  PARTIALLY  DRAINED  RAFT  LAKE. 
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above  Lewis  Ferry.  From  Bevilport  to  the  Gulf  the  height  of  the  banks  of  the 
river  gradually  decreases.  The  relation  of  these  two  occurrences  was  such  as  to 
lead  to  the  suggestion  in  1902  that  the  phenomenon  observed  was  duo  to  a  slight 
folding  along  an  axis  extending  obliquely  across  the  two  rivers,  and  further  work 
has  sho\vn  the  presence  of  a  low  monoclinal  flexure  extending  eastward  through 
Louisiana  and  striking  Mis- 
sissippi Kiver  nortJl  of  Bottom-land  bank 
Vicksburg  (p.  68:  Pis. 
XXXVI,  XXXVII).  This 
flexure  began  to  develop  in 
the  Oligocene  and  has  been 
mo\"ing  intermittently  since 
that  time.  The  rapids  indi- 
cate a  very  recent  movement 
along  this  portion  of  the 
flexure,  which  is  perhaps  still 
developing. 

FAULT  OK  OUACHITA  RIVEK  ITEAR 
ALABAMA  LAKSIHO,  LA. 

Another  recent  crustal 
movement  has  resulted  in  a 
rather  important  change  in 
the  Ouachita  River  bottoms 
near  the  Arkansas-Ijouisiana 
State  line.  This  consists  in  a  slight  movement  of  the  large  Red  River-Alabama 
Landing  fault  (p.  68).  As  revealed  by  the  careful  surveys  of  Ouachita  River  by 
the  United  States  engineers,  this  has  amounted  to  25  feet,  and  the  movement  is  so 
recent  that,  although  occurring  in  the  flood  plain  of  a  large  river,  it  has  not  been 
perceptibly  obliterated  l)y  sedimentation  (PI.  XXXV).  A  break  of  this  size,  if 
produced  at  one  time,  must  have  resulted  in  an  earthquake  of  very  considerable 
magnitude/  and  it  must  be  considered  either  to  have  been  fornu^d  before  the 
important  earthquakes  of  the  early  part  of  the  last  century,  or  to  represent  a  great 
number  of  very  slight  movements,  none  of  which  was  large  enough  to  produce  an 
important  quake.  In  either  case  the  persistence  of  this  break  must  l)e  regarded  as 
an  extreme  illustration  of  the  small  amount  of  sedinnrnt  carried  by  Ouachita  River, 
by  reason  of  whicli  this  river  has  been  a])le  to  attain  and  maintain  a  more  perfect 
base-level  than  tlie  silt-laden  Mississippi  (PI.  1,  p.  14). 

a  The  faulting  actompanying  the  great  Bongal-Assain  «.*arthquako  of  Jun<'  12.  1897.  which  is  mgardod  l»y  R.  D.  Oldham, 
of  the  India  Geological  Survey,  as  the  mo.st  powerful  and  widespn>ad  earthquake  of  which  thei\»  is  historical  account,  is  not 
known  to  exceed  30  fe<'t.  The  faulting  that  produced  the  great  Japanese  earthquake  of  Octobt^r  28,  1801.  averaged  3J  meters, 
although  it  attained  in  places  a  maximum  of  «>  meters.  The  seven*  earthquake  which  otrurred  in  the  Mexican  State  of  Sonora, 
south  of  Arizona,  on  May  3.  1887.  was  produced  by  a  faulting  of  but  11  fwt.  The  severe  shocks  in  Chile  in  the  early  part  of 
this  century  were  accompanied  by  displac<'ments  of  from  3  ti)  S  feet,  and  the  dislocjition  of  the  New  Madrid  earthquake  of 
181I-18I2  is  given  as  only  a  few  fe<'t  (T^yell,  Principles  of  C.eology.  vol.  11. 12th  ed.,  lS7r>.  pp.  l(Hi-110).  See  Dutton.  C.  E.,  Earth- 
•  quakes.  New  York.  19()4.  pp.  ")J-<K). 


Fig.  K').— Cross  sections  illustrating  character  of  a  typical  rocky  shoal  on  Sabine 
River,  showing  its  n^lation  to  the  floofl  plain  or  bottoms.  A,  Section  at 
*•  Stone  Coal  Bluff."  Iwtwoen  Sabinetown  and  Pendleton,  Tex.;  B,  section 
1.000  feet  above  A  at  same  stage  of  water. 
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The  effect  of  this  fault  is  to  render  the  bottom  lands  between  it  and  the  mouth 
of  Smackover  Creek,  in  Arkansas,  particularly  subject  to  severe  and  prolonged 
inundations  and  to  greatly  decrease  and  in  some  cases  largely  destroy  the  value 
of  these  lands  for  cultivation. 

The  Red  River  lakes  are  south  of  this  fault  line  and  in  no  way  connected  with 
it.  The  downthrow  is,  moreover,  to  the  north  and  the  Red  River  lakes,  therefore, 
on  the  upthrow  side.  There  is  no  evidence  of  a  lake  in  the  Ouachita  bottoms  above 
the  fault,  which  is  an  additional  reason  for  believing  it  due  to  a  number  of  slight 
movements  rather  than  one  large  break. 

LANDSLIP  BEK0HE8. 

Besides  the  definite  terrace  levels  due  to  erosion,  there  are  on  all  steep  hillsides 
many  irregular,  limited  benches  (PL  V,  p.  20)  that  form  a  minor  feature  about  as 

important  topograhpically 
®'"^^  in  some  places  as   the 

mounds  on  the  Hat  lands. 
These  occurrences,  which 
represent  arrested  land- 
slips produced  by  under- 
cutting or  by  the  action 
of  underground  waters  or 
earthquakes  are  fre- 
quently regarded  as  old 
fortifications,  ^'treasure 
holes,"  old  mine  dumps,  and  the  like.  Along  Ouachita  River  landslips  of  this 
character,  produced  during  the  profound  erosion  of  the  early  Quaternary  (p.  46) 
and  then  buried  beneath  the  Port  Hudson  deposits,  are  now  being  resurrected  by 
the  river  and  form  in  its  channel  in  many  places  peculiar  low  ''hogback^'  islands 
of  steeply  inclined  strata,  at  some  places  associated  with  bluffs  (fig.  17)  and  at 
others  entirely  removed  from  the  bluff  line. 

STRUCTURE. 

BROADER   vSTRUCTURAL   FEATURES  RESULTING   FROM    CAUSES   ASSOCIATED  WITH 

CONDITIONS  OF  DEPOSITION. 

As  has  been  explained  in  the  foregoing  discussion  of  the  historical  geology, 
the  flat  Jurassic  land  surface  or  peneplain  was,  in  this  region,  very  gradually  warped 
in  two  principal  directions.  It  was  gently  tilted  southward  in  the  direction  of  the 
present  Gulf  ccmst,  and  later,  while  the  gulfward  tilting  was  still  continuing,  a 
broad  trough  was  developed  southwest  along  the  axis  of  the  present  Mississippi 
Valley,  which,  indeed,  owes  its  origin  to  this  fold.  The  general  effect  of  this  tilting 
was  to  give  to  all  the  beds  deposited  by  the  ocean  on  this  old  land  surface  a  very 
gentle  slope  toward  the  Gulf,  and,  after  a  time,  toward  the  Mississippi  Valley.  The 
relative  intensity  of  these  two  slopes  depended  on  the  location;  near  the  Mississippi 
Valley  tlie  slope  toward  the  trough  was  more  important,  while  to  the  east  and  west 
the  gulfward  slope  increased  in  value  until  it  l)eranie  the  principal  element.  The 
effect  of  this  verA'  slow  progressive  tilting  and  the  usual  wedge  or  lens  shape  of 


Fio.  17.-- Section  of  Biinkor  Hill  Bluff,  Catahoula  I'arish.  La.,  showing  manner  of 
fonnation  of  tho  landslip  or  "  hogback  "  i.slandsi  common  along  Ouachita  River. 
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marine  deposits,  which  are  thin  toward  the  land  and  thicker  seaward,  was  to  give 
to  the  lowest  beds  a  greater  slope  than  the  succeeding  ones  "  (Pis.  Ill,  XXXVII, 
sees.  B,  D,  E,  F,  G,  H,  I,  p.  70). 

Thus  the  older  Cretaceous  beds — the  Trinity,  Goodland  (Fredericksburg,) 
and  Washita  formations  (pp.  20-21) — which  attain  great  thickness  in  central  Texas, 
grow  thinner  in  passing  eastward  along  the  outcrop,  and  finally  disappear  in  south- 
western Arkansas.  (See  PI.  Til,  in  pocket;  compare  sees.  F,  D,  E,  B,  PI.  XXXVII, 
p.  70.)  The  lowest  formation  of  the  upper  Cretaceous  in  Arkansas,  the  Bingen, 
likewise  thins  out  rapidly  to  the  east,  while  to  the  west  it  grades  into  a  yer^^  thick 
series,  which  ultimately  becomes  two  or  three  distinct  formations  (p.  24;  fig.  4; 
compare  sees.  E,  D,  II,  PI.  XXXVII).  In  the  latter  part  of  the  Cretaceous,  with 
the  deyelopment  of  the  Mississippi  embayment,  the  deep  water  shifted  eastward, 
and  the  clays  of  this  period,  which  are  dark  and  calcareous  in  Texas,  contain,  in 
the  Arkansas  and  Mississippi  regions,  large  amounts  of  chalk  and  chalk  marls. 

In  the  Tertiary  strata  somewhat  similar  causes  have  resulted  in  the  entire 
absence  of  the  Vicksburg  beds  west  of  Catahoula  Parish,  La.    (PI.   III.) 

Besides  these  yariations  in  thickness  and  lithological  characters,  due  to  condi- 
tions intimately  connected  with  deposition,  and  the  initial  dips  due  to  the  gentle 
tilting  of  the  surface  of  the  old  Triassic  peneplain,  notable  variations  in  the  structure 
have  been  produced  in  several  other  ways:  (1 )  By  the  demies,  (2)  by  the  Angelina- 
Caldwell  flexure,  (3)  by  the  Red  River-Alabama  Landing  fault. 

CHANGES  BY  SUBSEQUENT  OROGRAPHIC  MOVEMENTS. 

DOMES. 

The  domes,  twelve  of  which  are  now  known  in  northern  Louisiana  and  eastern 
Texas  (PI.  XXXVII),  the  presence  of  a  thirteenth  being  suspected,  are  by  far  the 
most  unique  structural  feature  in  this  region.  They  are  very  symmetrical,  four- 
sided  folds  or  quaquaversals  of  Cretaceous  strata,  about  a  mile  in  diameter,  that 
represent  deformations  of  from  1,000  to  4,000  feet  (PI.  XIII).  They  penetrate 
the  Eocene  beds  without  materially  disturbing  them,  except,  perhaps,  the  Midway, 
and  though  their  major  development  and  partial  truncation  by  erosion  occurred 
during  the  late  Cretaceous  and  early  Tertiary-,  the  Winnlield  dome  is  known  to 
have  moved  in  post-Claiborne  time,  and  the  Belle  Isle,  one  of  a  series  of  closely 
related  domes  in  southern  Louisiana,  shows  movements  in  Quaternarj^  time.* 
In  point  of  origin  it  is  thought  that  these  domes  were  perhaps  produced  by  the 
upward  pressure  of  intrusions  of  igneous  rocks  of  limited  area  (see  p.  29),  and  so 
may  be  termed   bysmalithic^  domes  or  bysmalithic  cjuaquaversals.^ 

o  still  farther  seuwii  rd  tho  beds  again  grow  thinner,  but  no  siu-h  thinning  has  Invn  observed  in  this  area,  and  it  is  presumed 
that  the  point  when*  thcs(>  Ijfds  thin  out  is  iKjyond  the  area  undor  discussion. 

feGeol.  Survey  Louisiana,  Kept,  for  i«)9,  [1900],  pp.  228-229;  Geol.  Sur\'ey  Louisiana.  Kept,  of  1902.  pp.99-10Q. 

c  Iddings,  Jour.  Geol. ,  vol.  0. 1S98,  pp.  70.V700. 

dSinc*'  the  above  was  written  I  have  found  that  Loe  Ilager  (Eng.  and  Min.  Jour.,  vol.  78,  1904.  pp.  137-139.  180-183)  has 
ouggcsted  a  hypothesis  which  explains  the  origin  of  these  and  very  similar  domes  in  southern  Louisiana  and  southeastern 
Texas  by  the  upthrust  of  an  igneous  plug.  His  theory  is  in  th«'  most  essential  particulars  parallel  to  the  one  here  advanced. 
The  fact  that  two  workers  in  this  field  have  independently  arrived  at  the  same  hypothesis  as  the  onlj'  one  at  all  in  accordance 
with  the  known  facts  greatly  adds  to  its  probable  value.  Mr.  Hager's  suggestion  that  the  wonderful  salt,  sulphur,  and  gyp- 
sum deposits  of  this  southern  n'gion  are  not  of  normal  marine  origin,  but  wen'  conc«mtrated  and  redepositt»d  by  the  heated 
waters  circulating  around  these  igneous  intrusions,  and  that  these  deposits  are  to  l>c  regarded  as  essentially  the  product  of 
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ANGELINA-CALDWELL   FLEXURE. 

The  low  Angelina-Caldwell  monoclinal  flexure  is  kno%vn  to  extend  from 
Angelina  County,  Tex.,  through  Louisiana  north  of  Natchitoches,  Winnfield,  and 
Columbia  to  Mississippi  River  north  of  Vicksburg  (Pis.  XXXVI;  XXXVII, 
sees.  A,  B,  C,  D,  F).  It  began  to  develop  in  Tertiary  time,  perhaps  as  early  as 
the  Oligocene,  and  is  still  a  line  of  weakness.  Recent  movement  along  its  west 
end  has  resulted  in  the  formation  of  a  series  of  shoals  on  Sabine  River  and  in  the 
swamping  of  a  part  of  the  Angelina  River  Valley  in  Angelina  and  Nacogdoches 
counties,  Tex.  (See  p.  64.)  It  has  almost  entirely  destroyed  the  southern  element 
of  the  dip  of  the  beds  between  its  northern  edge  and  a  point  about  60  miles  south 
of  the  Paleozoic  border.  Along  the  line  oT  the  flexure  the  dip  of  the  Claiborne 
beds  ranges  from  46  feet  at  Vicksburg  to  150  feet  on  Sabine  River.  Still  farther 
south  the  dip  becomes  less,  though  this  change  of  the  dip  has  as  yet  been  actually 
observed  only  on  Sabine  River,  where,  between  llattens  Feny^  and  Burrs  Ferry, 
it  changes  from  150  feet  to  about  30  feet  per  mile  (PI.  Ill,  sec.  F). 

It  should  be  noted  that  the  Nacogdoches  oil  field  occurs  near  the  upper  bend 
of  this  monocline,  and  that  the  oil  springs  reported  in  Sabine  Parish,  La.,  occur 
in  the  same  relation  to  this  fold. 

RED   RIVER-ALABAMA    LANDING    FAULT. 

The  Red  River-Alabama  Landing  fault  extends  across  northern  Louisiana 
and  southern  Arkansas  into  northeastern  Texas,  approximately  in  the  position 
shown  on  PI.  XXXVI,  though  in  a  much  more  irregular  manner.  Like  the  Angelina- 
Caldwell  flexure,  it  is  of  late  Tertiary  age  and  has  been  the  site  of  movement  in 
the  present  time.  The  total  displacement  or  ''throw"  of  this  fault  along  the 
Little  Rock-Marksville  section  (PI.  XXXVII,  sec.  B),  where  the  data  regarding 
it  are  most  complete,  is  in  the  neighborhood  of  600  feet,  with  the  downthrow  to 
the  north. 

The  throw  of  the  Red  River  fault,  of  which  this  seems  to  be  the  continuation, 
is  given  by  Hill  as  about  626  feet  at  Preston  and  617  feet  north  of  Denison,  Tex. 
The  close  agreement  of  these  figures  is  verj'^  surprising  when  the  distance  between 
the  places  of  measurement — about  275  miles — is  considered,  as  such  uniformity 
of  fault  structure  is  unusual. 

Evidence  of  recent  movement  along  this  line  is  found  on  the  Ouachita  River 
just  above  Alabama  Landing,  where  the  displacement  revealed  by  the  careful  levels 
of  the  Ignited  States  engineers  is  25  feet  (PI.  XXXV,  p.  66).  This  movement, 
which  is  so  recent  that  the  river  has  not  yet  perceptibly  filled  the  depression,  has 
resulted  in  the  production  of  an  extremely  low,  swampy  area  extending  almost  to 
the  mouth  of  Smackover  Creek  in  Arkansas. 


tho  chaTigo  in  conditions  pro<liin'd  by  thow  intrusions,  appeals  to  mo  as  the  most  probable  theory  that  has  yet  been  advani'ed 
The  stratlRraphlc  and  stnictiinil  relations  of  the  salt  deposits  of  Grand  Saline,  Tex.,  are  not  well  known,  but  the  l)ed8  here 
do  not  lndient«'  a  <lonie.  and  the  salt  IkmIs  have  therefore  l)een  referred  to  ordinary  salt-pan  action.  The  brines  of  the  various 
northern  Lrmlslana  salines  jire  in  part  clearly  derived  from  water- liea ring  Cretaceous  l>eds  which  have  been  brought  up  by 
this  ••xtn-ni*-  foMing.  but  the  brines  may  Ik;  in  part  derived  from  salt  Ix'ds  formed  about  the  center  of  the  uplift  and  as  yet 
uru-xpo-^^'d. 
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LOCAL  STRUCTURAL  FEATURES. 

Besides  these  broader  structural  features,  there  are  in  every  locality  many 
minor  examples  of  faults  and  folds  on  a  minute  scale  that  have  no  bearing  on  the 
general  structure  of  the  region,  but  are  of  importance  to  the  teacher  and  student  as 
examples  of  the  larger  and  much  more  obscure  occurrences.  These  little  structural 
phenomena  are  generally  the  result  of  the  readjustment  of  the  strata  resulting 
from  erosion,  and  in  some  cases  to  slight  readjustments  produced  by  earthquakes. 

DIP  OF  STRATA. 

The  direction  and  character  of  the  dip  of  the  strata  is  shown  on  the  structural 
(PL  III)  and  hydrologic  sections  (PL  "XXXVII)  and  may  be  inferred  from  the 
contours  shown  on  the  underground- water  maps  (Pis.  XXXVIII,  XLI-XLIV). 
However,  the  following  values  may  be  of  interest : 

The  slope  of  the  old  Triassic  land  surface,  or  the  '^bed  rock/'  is  from  100  to  125 
feet  per  mile  all  along  the  Cretaceous-Paleozoic  contact  in  southern  Arkansas  from 
Arkadelphia  westward.  Northeast  of  Arkadelphia  notliing  is  definitely  known 
regarding  its  slope,  and  there  is  some  indication  that  it  may  be  faulted. 

The  dip  of  the  upper  part  of  the  Bingen  formation  (the  sub-Clarksville  sand) 
is  70  feet  per  mile  about  Gurdon  and  80  feet  per  mile  at  Texarkana. 

The  Nacatoch  sands  have  a  dip  of  56  feet  at  Gurdon,  65  feet  at  Hope,  80  feet 
at  Fulton,  and  73  feet  at  Texarkana.     (See  PL  XXXVIII,  pocket.) 

The  southward  element  of  the  dip  of  the  base  of  the  Jackson  north  of  the 
Red  River- Alabama  Landing  fault  along  the  line  of  the  sections  from  Vicksburg 
to  Marked  Tree  (Memphis)  (PL  XXXVII,  sec.  A),  and  from  Monroe  to  Little  Rock 
(PL  XXXVII,  sec.  B)  is  about  1.7  feet  per  mile. 

The  southward  element  of  the  dip  of  the  base  of  the  Claiborne  along  the  Angelina- 
Caldwell  flexure  is  46  feet  per  mile  at  Vicksburg,  48  feet  at  Columbia,  50  feet  at 
Colfax,  and  150  feet  on  Sabine  River. 

The  dips  toward  the  Mississippi  trough  range  from  8  to  16  feet  per  mile. 


CHAPTER  11. 

GEXERAIi  UNDERGROUIS^D  WATER  CONDITIONS. 

INTRODUCTION. 
SOURCE   OF   UNDERGROUND    WATER. 

Of  the  40  to  50  inches  of  ram  which  commonly  fall  during  each  year  in  northern 
Louisiana  and  southern  Arkansas  (fig.  18)  a  considerable  portion  immediately  flows 
off  the  surface  in  streams  and  ultimately  reaches  the  sea.  Another  portion  passes 
into  the  ground  and,  after  a  longer  or  shorter  journey,  returns  to  the  surface  in  the 
form  of  springs  either  on  the  land  or  under  bodies  of  water.  In  both  of  these  cases 
a  part  is  lost  by  evaporation,  and  a  certain  amount,  though  a  comparatively  small 
percentage,  is  consumed  by  living  organisms  and  in  chemical  work. 

The  portion  which  passes  into  the  earth  furnishes  the  entire  supply  of  well 
water  both  in  surface  and  deep  wells.  Its  availability  for  this  purpose  at  any 
point  and  the  permanency  and  quality  of  the  supply,  as  well  as  the  height  to  which 
the  water  will  rise  above  the  bed  in  which  it  is  encountered,  depend  on  the  relative 
position,  elevation,  and  permeability  of  the  different  strata  in  that  region.  Its 
potability,  or  mineral  character,  depends  on  the  soluble  minerals  contained  in  the 
beds  through  which  it  passes. 

The  percentage  of  the  rainfall  which  sinks  into  the  earth  is  determined  by  (1) 
the  character  of  the  rains,  whether  of  a  slow  and  steady  or  a  torrential  nature; 
(2)  the  topography  of  the  country,  whether  flat  or  with  many  steep  slopes;  (3)  the 
character  of  the  vegetation  covering  the  surface;  and  (4)  the  porosity  of  the  soil 
and  the  physical  character  and  state  of  saturation  of  the  underlying  beds. 

NATURE  OF  MOVEMENT  OF  UNDERGROUND  WATER. 

Except  in  thick  limestone  beds  containing  caverns,  underground  waters  very 
rarely  travel  through  channels  or  conduits  of  appreciable  size,  or  in  any  way  resemble 
surface  streams;  and  seldom  can  the  underground  water  system  of  any  area  be 
said  to  even  remotely  '^resemble  the  veins  of  the  human  body.^'  The  true  cavern 
streams  furnish  an  extremely  small  percentage  of  the  world's  water  supply  derived 
from  wells,  and  well  waters  on  the  whole  are.  to  be  regarded  as  coming  from  the  sat- 
urated portions  of  porous  beds,  through  which  the  water  moves  in  the  small  spaces 
between  the  particles  as  the  sand  of  a  sand  bed  or  sandstone,  or  the  gravel  of  a 
gravel  bed  or  congolmerate.  This  motion  is  to  be  described  as  a  slow  seeping,  in 
which  the  water  moves  at  the  rate  of  a  few  feet  per  day,  rather  than  a  few  mUes, 
as  in  surface  streams. 

The  manner  and  character  of  this  How  may  l)e  artificially  and  somewhat  arbi- 
trarily shown  b}'  taking  a  sand  pile  of  considerable  size,  placed  on  a  relatively  hard 
70 
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or  impervious  material,  and  spraying  its  center  with  water.  When  the  lower  portion 
of  the  pile  has  become  saturated,  little  streams  will  begin  to  trickle  from  one  or 
more  points  at  the  base,  the  number  depending  on  the  shape  of  the  ground  where 
the  pile  is  situated.  These  little  rivulets  represent  springs  and  it  will  be  found  that 
the  water  will  flow  for  some  time  after  the  cessation  of  the  spraying,  the  length  of 


Fig.  18.— Annua!  rainfall  In  northern  Louisiana  and  southern  Arkansas,  compiled  from  reports  of  the  United  States 
Weather  Bureau  for  the  years  1902  and  1903.  Lower  figures  represent  period  of  ye^rs;  upper  figures,  average  rainfall 
for  period  given. 

time  depending  on  the  size  of  the  pile  and  the  coarseness  of  the  particles  composing 
it.  Imagine  this  sand  pile  increased  to  many  feet  in  thickness  and  covering  the 
top  of  a  hill  or  group  of  hills  which  is  underlain  by  clay  beds,  and  an  idea  will  be 
had  of  the  character  and  cause  of  many  of  the  springs  in  northern  Louisiana  and 
southern  Arkansas." 


a  For  another  type  of  springs  see  p,  7G. 
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ZONES    OF    SATURATION. 

The  effect  of  this  constant  influx  of  water  into  the  earth  is  to  completely  saturate 
the  rocks  between  an  upper  limit,  whose  position  depends  largely  on  the  amount 
of  rainfall  and  the  relief  of  the  country,  and  a  lower  limit,  fixed  by  the  point  below 
which  the  enormous  pressure  of  the  upper  layers  of  rocks  prevents  the  existence  of 
spaces  of  any  character  between  the  rock  particles.  The  position  of  this  zone  of 
no  pores  has  been  estimated  by  Van  Hise^  to  be  about  6  miles  from  the  surface. 

MAIN    OROUXD-WATER   TABLE. 

The  upper  limit  of  this  zone  of  complete  saturation  is  known  as  the  main 
ground-water  table.  In  regions  of  heavy  rainfall  it  is  relatively  near  the  surface, 
while  in  areas  of  light  precipitation  it  is  deep  in  the  ground.     The  possibility  of 


0       Sea  level  '  ?  I  mile 

Fni.  19.— ('ross  mvtion  on  Long  Island.  NVw  York,  showing  tho  n^latlon  of  a  pt^rchod  water  tabic  to  the  main  water  table  and 
the  prodiution  of  springs  d«'p4»ndont  on  u  perched  water  table. 

ol)taining  water  below  this  main  ground- water  table  depends  on  the  location  of  the 
coarse  l)eds.  such  as  sand  and  gravel,  which  will  yield  their  contained  water  readily. 
Clay  beds  in  this  zone,  though  also  completely  saturated,  release  the  water  ex- 
tremely slowly  if  at  all,  and  have,  therefore,  no  water-bearing  value. 

PERCHED   GROINIV WATER    TABLES. 

Above  this  zone  of  complete  saturation  and  separated  from  it  by  nonsaturated 
strata,  there  are,  in  regions  containing  irregular  clay  or  relatively  impervious  beds, 
more  or  less  elevated,  limited,  and  disconnected  zones  of  saturation  which  may  be 
termed  **  perclied  water  tables."  They  supply  local  shallow  wells,  and  when  cut  by 
valleys  produce  springs  of  greater  or  less  importance  (fig.  19).     Wells  dependent 
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on  perchod  water  tables  are  in  general  much  less  satisfactory  than  those  which 
pass  below  the  main  water  table,  as  they  derive  their  supply  from  more  or  less 
limited  bodies  of  saturated  strata  which  are  quickly  affected  by  periods  of  drought. 

VARIATIONS    OF    PRESSURE    OR   HEAD. 

The  water  pressures  in  the  main  zone  of  saturation  are  very  unequal.  The 
differences  in  the  coarseness  of  the  strata,  the  leakage  through  springs,  and  the 
constant  additions  from  rainfall  prevent  their  ready  eciualizatiou.  They  vary 
greatly  in  different  layers  in  the  same  region,  and  in  the  same  layer  in  different 
regions.  The  extent  and  cause  of  this  variation  is  indicated  l)y  the  character  of 
the  factors  in  the  following  equation: 

Pressure  head  at  a  given  point  in  any  stratum,  expressed  in  feet  above  sea  level  =elevation 
of  ground-water  table  at  source— loss  bv  resistance— loss  by  leakage. 

All  the  members  on  the  right-hand  side  of  this  equation  are  irregular  variables. 
The  first,  the  elevation  of  the  ground-water  table  at  the  outcrop  or  source,  depends 
on  the  elevation  of  the  surface,  which  changes  at  different  points.     (See  p.  78.) 


Fig.  20.  -ExjMTimental  illustration  of  loss  of  ht*ad  by  n'sistunc-e  and  leakago.     (Aft^'r  David,  1893). 

The  second  depends  on  the  size  of  the  spaces  between  the  grains,  which  in  even 
the  most  uniform  beds  is  a  constantly  changing  (juantity  and  in  beds  such  as  those 
of  the  Lower  Eocene  is  extremely  variable.  The  third  varies  with  any  change  in 
the  coarseness  of  the  adjacent  beds,  which  are  never  constant,  and  is  affected  by 
faults,  joints,  and  other  natural  breaks. 

This  variation  may  be  artificially  shown  in  the  manner  indicated  in  fig.  20.  In 
this  expernnent  a  tube  is  tilled  with  sand,  coarse  shot,  and  marbles,  representing 
beds  of  different  coarseness,  and  the  lower  end  of  the  tube  is  closed  with  a  brick  to 
grevent  the  materials  from  running  out.  When  water  is  allowed  to  flow  in  from 
above,  it  rises  to  different  heights  in  the  small  tubes,  representing  wells. 

CAUSES    PRODUCING    ARTESIAN    OR    FLOWING    WELLS. 

It  is  these  variations  in  the  pressure  or  head  that  make  flowing  or  artesian 
wells  possible  under  certain  conditions.     These  may  be  briefly  stated  as  follows: 

1.  There  sliould  Ix^  n^latively  p<^)rous  beds  suitably  situated  to  collect  and  transmit  the  water. 

2.  There  should  Ix*  less  porous  or  relatively  impervious  layers  so  placed  that  they  may  confine  the  water 

collected. 

3.  The  level  of  the  ground-water  table  at  the  source  should  be  enough  higher  than  the  surface  at  the  point 

where  the  well  is  drilled  to  compensate  for  the  loss  of  head  due  to  resistance  and  leakage. 


74      GEOLOGY    AND   UNDERGROUND    WATER    OF   LOUISIANA    AND   ARKANSAS. 

In  order  that  the  well  may  be  permanently  artesian  it  is  also  necessary  that 
there  be  sufficient  rainfall  and  that  the  demand  be  not  greater  than  the  rate  at 
which  the  water*  can  flow  through  the  porous  stratum  or  strata. 

The  arrangement  of  the  factors  which  produce  a  flow  is  by  no  means  constant. 
They  vary  considerably  from  point  to  point  and  relatively  new  combinations  are 
to  be  continually  expected.  Possibly  the  most  usual  combination  is  that  shown  in  the 
accompanying  diagram  (fig.  21).  Here  the  confining  beds  are  clay  and  the  porous 
bed  is  a  sand  which  dips  regularly  in  the  direction  in  which  the  surface  slopes.  Water 
falling  in  the  region  marked  '* catchment  area"  sinks  into  the  sand  and  supplies 
the  artesian  wells  drilled  on  lower  ground.  Most  of  the  artesian  wells  of  this  region 
have  this  arrangement  of  factors,  which  may  be  taken  as  typical  of  a  large  class  of 


FiQ.  21.— Diagram  showing  the  common  arrangement  of  factors  producing  artesian  wells.  A.  Artesian  wells;  B,  head  of 
wat^r  if  theru  werp  no  loss  by  resistance  or  lcakagi>;  ^,  actual  head  or  hydraulic  gradient;  D.  ground-water  table  at 
outcrop. 

artesian  wells,  being,  perhaps,  the  one  most  commonly  expounded  and  understood, 
but  a  radical  rearrangement  of  factors  will  produce  results  depending  on  the  same 
general  principles.^ 

PRINCIPAL  WATER-BEARING  HORIZONS. 

The  water-bearing  value  of  the  geologic  formations  of  northern  Louisiana  and 
southern  Arkansas  and  their  relations  to  one  another  are  briefly  outlined  in  the 
table  opposite  and  graphically  shown  on  PI.  XXXVII. 

LOWER    CRETACEOUS    HORIZONS. 
TKINITY  FORXATIOK. 

This  formation,  which  is  a  very  important  water-Dearing  horizon  in  Texas,  is 
of  much  less  importance  in  Arkansas,  where  it  contains  considerable  clay,  gyjjsum, 
and  limestone  and  lacks  the  coarse  sandy  beds  characteristic  of  it  farther  west. 
Only  one  deep  well  has  been  tried  in  this  area,  that  of  D.  J.  Sassamen  (393)  near 
Centerpoint  (PI.  XXXVIT,  sec.  F),  which  is  500  feet  deep  and  obtained  a  hard 
chalybeate  water.  A  second  well  (742)  200  feet  deep,  sunk  4  miles  south  of 
Lockesburg,  was  abandoned  without  obtaining  water.  It  was  too  far  north  to  draw 
on  any  of  the  horizons  of  the  Bingen  sand  (PI.  XXXVII,  sec.  F),  and  would  have 

•  For  sueh  exceptions,  other  than  those  described  on  pp.  81-82,  see  Prof.  Paper  U.  S.  Geol.  Survey  No.  44, 1906,  pp.  6^72. 
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Water-bearing  iKdne  of  geologic  format  iona  of  northern  Louiftiana  and  southern  Arlcansas.'* 


Geologic  subdivisions. 


Character  of  deposits. 


Watpr-heuring  value. 


it:- 

S     .2  = 


a 


Veneer  of  sand,  silt,  and  day  on 
flood  plains.  > 


Seldom  of  value  except  in  connection  with  the  underly- 
ing Port  Hudson  deposits. 


I      Clays  and  silts  underlain  by  gravel 
Port  Hudson     l>eds.   which  occur  beneath  all   the  i 
formation.         '  river  valleys  and  as  terraces  along  j 
their  sides. 


The  sand  and  gravel  l)eds  of  this  fom\ation  beneath  the 
river  vallevs.  and  generally  beneath  the  terraces,  yield 
inexhaustible  supplies  of  water,  often  hard  and  alkaline. 


Lflfavptte        ^''^'  ^^"*^'  '^^^^  gravel,  forming  a         Of  very  little  value,  except  in  extreme  southern  portion 
j-«aia>eii        vcrv  irrotniliir  inantle  over  the  ohler     of  this  ri'trion.     Siinnlles  oi'casionrtl  shallow  wpHs.  thnnirh 


2I,  §     formation. 


very  irregular  mantle  over  the  older     of  this  n'gion.     Supplies  occasional  shallow  wells,  though 


beds. 


these  generally  depend  on  the  older  formations. 


Fleming  clay. 


(Jreon  calcan'ous  clay. 


None.  Shallow  wells  in  the  area  of  the  outcrop  of  this 
formation  depend  entin*ly  on  covering  of  surficial  sand 
and  gravel  (Lafayette). 


.Sip 

o 


Catahoula  (Jretni  clays,  with  layer  of  white 

formation.  sand  and  sandstone.                              ' 

Vicksburg  Limestonv-'s  and  calcareous  clays, 

formation.  somewhat  lignitiferous. 


Contains  seveml  important  horizons  in  central  Louisi- 
ma.     (Set*  PI.  XX XV II,  p.  70.) 


|i 


Jackson  for-        Highly    fossiliferous    calcareous 
mation.  i  clays. 


'  i*!5  S  »^         Lignitiferous  sands  and 
ll^p     clays. 

Claiborne  I "  

formation  .      Calcareous  clays,  changing  to  the 

north  into  lignitiferous  sands  and 
clays. 


Serves  in  central  Louisiana  to  retain  water  in  underly- 
ing beds. 

One  of  the  two  important  water-bearing  formations  of 
the  Eocene.  Water-l>earing  sands  irregularly  through- 
out, with  the  coarser  and  more  prolific  beds  at  the  base. 


Where  typicallv  developed,  in  central  Louisiana,  has 
small  water-bearing  value:  to  the  north  it  contains  sev- 
eral minor  water-bearing  horizons. *> 


Sabine  f  o  r- 
raation. 


Lignitiferous  sands  and  clays. 


Midway  for- 
mation. 


Limestones  and-marly  clays. 


The  most  important  water-bearing  formation  of  the 
Eocene  in  this  section:  contains  several  horizons. 


None. 


Arkadelphia 
clay. 

N  a  c  a  t  o  c  h 
sand. 


Black  laminated  calcareous  clays. 


Retains  water  in  Nacatoch  sand. 


^1 


c 

I 
t 

K 


M  a  r  1  b  r  o  o  k 
formation. 


Annona  chalk. 


Brownstown 
formation. 

Bingen  sand.*^ 


Sand,  with  occasional  very  hard  An  important  horizon  in  southern  Arkansas.  Yields 
calcareous  or  quartzltic  layers,  lo-  soft  alkaline  water  near  outcrop  and  impotable  water 
cally  called  '*  water  rocks."  from  2  to  15  miles  from  outcrop. 

Very  calcareous  clays. 

White  chalk. 

Blue  calcareous  clay. 


None. 


•Lignitiferous  sands  and  clays. 


}  M       \t'  „k;*    ,.  ^..^         Dark  calcareous  clays  and  clayev 
If     ^  Washita  group.    j.^^^^^^„^^^^ 


Where  porous,  contains  very  hard  water. 

Very  little.     Minor  water-lH?aring  horizon  200  to  300 
feet  from  base.    ~ 

Several  well-<leveloped  water  horizons. 
None. 


G  o  o  d  1  a  n  d 


jj^o^    limestone. 

1^0* 

;o«     I      Trinity    for- 
►J  g       mation. 

Pro-Cretaceous. 


Massive  white  limestone. 


Calcareous  clays,  with  thin  beds  of 
sand,  gypsum,  and  limestones. 


None. 


An  important  water-bearing  formation  in  Texas.    Of 
doubtful  importance  in  southern  .Vrkansas. 


Greatly  folded,  steeply  inclined  Pa- 
leozoic sandstones  and  shales. 


Water  bearing,  but  horizons  can  not  be  predicted  be- 
cause of  highly  di.sturbed  character  of  beds. 


a  See  table  of  geologic  history,  facing  p.  10. 

f>  The  water-bearing  sands  reported  m  this  fonnation  in  .Vlabama  and  eastern  Mississippi  seem  to  be  represented  in  this 
legion  in  the  water-l)earing  beds  of  the  basal  portion  of  the  Cockfleld,  which  is  a  part  of  the  Claiborne. 
c  Including  sub-Clarksville  and  Woodbine  sands. 
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had  to  be  drilled  to  a  depth  of  1,100  or  1,200  feet  to  reach  the  base  of  the  Trinity, 
the  horizon  reached  in  the  Sassamen  well. 

On  the  whole,  the  best  water  and  most  prolific  yield  from  this  formation  is  to  be 
expected  near  its  base,  and  a  deep  well  should  not  be  undertaken  in  the  area  north 
of  the  Bingen  outcrop  and  south  of  the  Paleozoic  rocks  (PI.  Ill,  in  pocket)  without 
planning  to  push  it  to  bed  rock.  The  depth  at  which  bed  rock  will  be  encountered 
may  be  roughly  found  by  multiplying  the  distance  in  miles  between  the  Paleozoic- 
Trinity  border  (PI.  Ill)  and  the  point  where  the  well  is  to  be  sunk  by  the  average 
rate  of  slope,  100  to  125  feet  per  mile.  A  well  at  Lockesburg  would  have  to  be 
sunk  about  800  to  900  feet,  and  one  at  Morris  Ferry^  about  1,200  feet  to  reach  the 
bottom  of  the  Trinity  and  fully  determine  its  water  possibilities;  at  Texarkana  a 
depth  of  4,000  to  5,000  feet  would  have  to  be  reached,  though  in  this  case  several 
water-bearing  horizons  would  be  passed  through  before  penetrating  the  Trinity. 

UPPER    CRETACEOUS    HORIZONS. 
BDfOEN  WATER  8AKD8. 

The  Bingen  formation  is  a  complex  of  sands  and  clays  containing  several  water- 
bearing horizons.     (See  PI.  XXXVII,  sees.  D,  E,  F,  II.)     Because  of  the  dense  and 

imperv'ious  character  of  the 

8.  ^^       clays  both  above  and  below 

it,  rain  water  can  enter  only 
at  its  outcrop.  In  this 
respect  it  is  like  the  other 
Cretaceous  horizons  of  Ar- 
kansas, but  unlike  some  of 

Fig.  2"J.-DiagrHiii  showing  main  wutor  table  cut  by  VII  Hoys  and  the  rosiiltant       .1  1  T*      fi        '      1      1 

production  of  springs.  ^"^       lOWCr        icriiarj^      DeUS. 

In  the  area  of  outcrop  (PI. 
Ill),  which  is  a  sandy  belt  of  country  whose  character  has  been  determined  by 
the  underlying  sandy  Cretaceous  l)e(ls,  there  is  generally  no  difficulty  in  obtaining 
abundant  supplies  of  soft  water  at  shallow  depths,  in  which  respect  it  ccmtrasts 
sharply  with  the  clay  areas  on  both  sides,  where  only  hard  water  can  be  obtained 
in  shallow  wells,  and  that  with  difficulty. 

The  upper  part  of  the  Bingen  sand,  the  sub-Clarksville  sand,  furnishes  the 
natural  and,  it  may  be  added,  the  most  desirable  water  supply  for  all  the  calcareous- 
clay  regions  in  southern  Arkansas  between  the  Bingen  and  Xacatoch  outcrops 
(Pis.  Ill;  XXXVIII).  It  dips  regularly  southeastward,  and  its  occurrence  may 
be  confidently  expected  at  points  south  of  the  outcrop. 

Although  this  uppermost  layer  is  the  only  one  which  has  thus  far  been  exten- 
sively developed,  the  presence  of  lower  sands  in  the  same  series  has  l)een  shown  in 
wells  at  Nashville  (89S),  Ben  Lomond  (717,  723;  PI.  XXXVII,  .sec.  F),  Clarksville 
(1111-1114),  and  Paris,  Tex.  (PI.  XXXVII,  sec.  II).  Toward  Arkadelphia,  where 
this  formation  is  thin,  all  these  water-bearing  horizons  merge,  but  to  the  west  they 
are  separated  by  many  feet  of  clay. 

Spr'uKjs. — The  deep  sand  beds  along  the  outcrop  furnish  the  reservoir  for 
numerous  springs.     Many  of  these  depend  on  the  main  ground-water  table  rather 
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than  on  perched  water  tables,  and  so  differ  from  the  type  previously  explained 
(p.  72;  fig.  19).  The  essential  difference  between  springs  dependent  on  perched 
water  tables  and  those  dependent  on  the  main  water  table  is  that  in  the  first  case 
the  springs  represent  the  leakage  along  the  edge  of  the  impervious  layer  which  pro- 
duces the  perched  water  table,  while  in  the  second  case  they  represent  rhe  leakage 
from  the  top  of  the  zone  of  saturation  and  are  in  no  way  intimately  connected  with 
impervious  layers  (fig.  22). 

Pressure.  — ^I'he  elevation  of  the  outcrop  of  the  Bingen  sand  in  southern  Arkansas 
ranges  from  less  than  200  to  about  500  feet  above  sea  level,  the  av^erage  elevaticm 
being  about  400  feet.  The  pressure  head  ranges  from  201  feet  near  Arkadelphia 
to  370  feet  near  the  elevated  outcrop  in  southern  Pike  and  northern  Hempstead 
counties  (PI.  XXXIX).  In  the  transverse  valleys  south  of  the  high  outcrops  flowing 
wells  are  common,  and  the  area  in  which  flowing  water  can  be  obtained  (PL 
XXXVIII,  pocket)  probably  extends  well  down  the  Arkansas,  Little  Missouri,  and 
Ouachita  valleys.  Two  notable  cases  of  decrease  in  -pressure  are  reported  (378, 
384),  but  they  may  be  due  to  the  rotting  of  the  casing  and  the  leakage  of  the  water 
into  the  surficial  beds. 

Quality. — In  southern  Pike,  Howard,  and  Sevier  counties,  where  this  horizon 
has  been  most  extensively  developed,  the  water  is  generally  soft  and  alkaline  and 
greatly  superior  to  the  hard,  highly  mineral  surface  water.  It  tends  to  foam  in 
boilers,  but  does  not  commonly  form  hard  scale.  In  nonflowing  wells,  which  are 
not  cased  to  the  water-bearing  strata,  the  water  stands  in  contact  with  the  overjying 
very  calcareous  clays  and  becomes  quite  hard.  In  every  instance  the  quality  of 
the  water  can  be  vastly  improved  by  casing  the  wells  to  the  bottom. 

Availability. — ^The  only  failures  reported  in  the  area  underlain  by  the  Bingen 
sands,  as  at  Washington  (356)  and  in  Little  River  County  (445-448),  have  clearly 
been  due  to  a  lack  of  sufficient  depth,  the  wells  in  several  cases  having  been  abandoned 
just  short  of  the  water-bearing  horizon. 

The  potability  of  the  water  in  the  several  Bingen  sand  horizons  in  the  region 
south  and  southeast  of  the  outcrop  of  the  Nacatoch  sand  (PI.  XXXVIII)  is  as  yet 
prol)lematic,  though  the  probable  depth  can  be  indicated  with  a  fair  degree  of 
accuracy.  The  saline  character  of  the  water  found  at  Arkadelphia  (27,  73)  in  this 
horizon  (PI.  XXX VII,  sec.  G,  p.  70)  and  the  brackishness  observed  in  the  wells  at 
Saline  Landing  (404),  in  the  southeast  corner  of  Howard  County,  are  regarded  as 
rather  unfavorable  signs,  and  suggest  the  conditions  prevailing  in  the  Nacatoch 
sands,  where  fresh  water  is  found  near  the  outcrop  and  salty  water  at  a  distance  of  a 
few  miles  south  (pp.  80-81).  AtClarksville,Tex.  (1 1 12, 1 1 14  A),  the  uppermost  horizon 
of  the  Bingen  formation,  the  sub-Clarksville  sand,  has,  however,  yielded  satisfactory 
results,  and  it  is  therefore  regarded  as  a  horizon  of  possible  importance  as  a  source  of 
potable  water  to  the  southeast,  where  it  should  be  encountered  at  a  depth  of  from 
1,000  to  1,500  feet  below  the  Nacatoch.  The  uppermost  Woodbine  sand,  which  in 
northeastern  Texas  is  500  feet  below  the  sub-Clarksville,  yields  very  salty  water, 
but  the  l)asal  Woodbine  sands,  500  feet  lower  still,  offer  better  possibilities,  though 
they  are  also  likely  to  yield  mineral  water.  The  basal  Woodbine  horizon  is  reported 
to  have  yielded  fresh  water  at  Clarksville,  Tex.  (1114;  PI.  XXXVII,  sec.  H,  p.  70). 
The  well  at  Paris,  Tex.,  penetrated  all  the  Woodbine  sands  without  developing  a 
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satisfactory  horizon,  but  Hill"  has  suggested  that  sufficient  precautions  were  not 
taken  to  case  oflF  the  salty  water  in  the  upper  Woodbine  sands,  and  that  the  quality 
of  the  water  in  the  lower  sands  was,  therefore,  not  satisfactorily  determined. 

BROWirSTOWir  fokkation. 

In  the  Brownstown  formation  a  stratum  yielding  very  hard  -and  in  some  cases 
bitter  water  is  sometimes  encountered  at  a  point  100  to  200  feet  above  the  Bingen 
sand  (fig.  29,  p.  116).  The  supply  is  limited,  and  wells,  as  a  rule,  should  be  continued 
to  the  Bingen  sand. 

KAOATOGH  BAKD. 

This  has  been  the  most  extensively  exploited  water  horizon  in  southern 
Arkansas.  It  outcrops  but  a  few  miles  north  of  the  Iron  Mountain  Railway 
(PI.  XXXVIII,  pocket),  and  furnishes  the  most  satisfactory  supply  for  the  calcareous- 
clay  lands  between  the  Nacatoch  outcrop  and  the  sandy  hills  at  the  base  of  the 
Eocene  (PI.  Ill,  in  pocket).  Its  extensive  development  has  been  due,  not  only 
to  the  fertility  of  the  soil  overlying  it,  but  to  the  ease  and  cheapness  with  which 
wells  could  be  completed.  The  blue  clay  (Arkadelphia  formation)  overlying  it 
does  not  cave  and  is  easily  worked.  Below  the  weathered  surface  or  cover  of 
surficial  deposit,  which  is  10  to  20  feet  thick  in  the  hills  and  may  reach  100  feet  in 
the  main  river  bottoms,  it  will  stand  without  casing  and  it  is  always  possible  to 
dispense  with  this  item  of  cost,  though  to  obtain  the  best  results  wells  should 
be  cased  to  the  'bottom.  Completed  wells,  3  to  4  inches  in  diameter,  cased  through 
the  surface  or  ** caving  dirt"  with  pine  boards,  cost  but  18  to  50  cents  per  foot,  and 
so  are  within  the  reach  of  everyone.  Difficult}^  in  sinking  wells  in  this  region  has 
been  experienced  only  in  some  wells  in  the  Little  Missouri  and  Red  River  bottoms, 
where  the  gravel  filling  the  old  river  valley  (pp.  86-87)  has'proved  troublesome. 

One  result  of  the  cheapness  and  ease  with  which  water  can  be  obtained  in 
this  area,  and  the  fact  that  it  will  flow  over  wide  areas  (PI.  XXXVIII,  in 
pocket),  has  been  to  encourage  a  very  wasteful  development.  Wells  have  been 
bored  and  abandoned  and  the  water  allowed  to  run  to  waste.  The  result  of  this 
has  been  that  the  demand  has  exceeded  the  supply  and  over  wide  areas  the  water 
head  is  lowering  (582).  North  of  Prescott  this  loss  in  head  has  amounted  to  7  feet 
in  seventeen  years  (574),  and,  it  will  constant h^  increase.  One  effect  of  this  will 
be  to  materially  lessen  the  areas  in  which  flowing  water  can  be  obtained.  (PL 
XXXVIII.)  The  only  remedy  is  the  prevention  of  needless  waste  and  a  greater 
economy  in  the  matter  of  wells. 

Springs. — Along  the  outcrop  of  the  Nacatoch  sand  springs  are  more  numerous 
than  in  the  clay  region  on  either  side,  because  of  the  greater  depth  of  the  sand 
beds  which  supply  them. 

Pressure. — As  has  been  explained  (p.  73),  the  pressure  in  the  water-bearing 
sand  depends  on  the  height  of  the  ground-water  table  at  the  outcrop  less  the  losses 
by  resistance  and  leakage.  The  height  of  the  outcrop  of  the  Nacatoch  sand  is  153 
feet  in  tlie  bed  of  Ouachita  River  at  Arkadelphia,  178  feet  in  the  bed  of  Little 
Missouri  River  near  Boughton,  217  feet  in  the  beds  of  Little  and  Red  rivers  near 
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Fulton,  Ark.,  over  400  feet  on  the  divide  between  Red  and  Little  Missouri  rivers, 
and  300  feet  north  of  Gurdon.  (Pi.  XXXVIII.)  The  effect  of  these  varying  eleva- 
tions in  the  source  is  to  give  rise  to  greatly  differing  heads  in  wells  not  far  apart. 
Thus  water  in  the  Nacatoch  sand  will  rise  to  over  300  feet  near  the  high  outcrops 
between  Little  Missouri  River  and  Terre  Rouge  Creek  and  between  Terre  Rouge 
Creek  and  Red  River,  but  near  the  low  points  in  the  outcrops  along  these  streams 
it  will  stand  at  a  much  lower  level.  Water  that  falls  on  these  high  places  along 
the  outcrop  moves  not  only  down  the  dip  southward,  but  laterally  toward  the  low 
cuts  along  the  streams,  where  a  portion  of  the  water  goes  to  increase  the  stream 
flow.  This  change  in  head  parallel  to  the  outcrop  is  shown  by  the  following  table 
giving  the  elevations  to  which  water  from  the  Nacatoch  sand  will  rise  along  the 
Iron  Mountain  Railway. 

Variation  in  pressure  head  of  ivaterfrom  the  Nacatoch  sand  along  the  Iron  Mountain  Railway. 

Elevation  above  sea  level  to  which  water  will  rise  (feet). 

Texarkana 268 

Clipper  Spur •. 251 

Fulton 260 

Guernsey 290 

Hope.  J 286 

Emmet 268 

Prescott 275 

Boughton 233 

Britts 208-f 

Beirne 209 

Gurdon 210 

Curtis 190 

Arkadelphia 190 

Besides  these  variations  clue  to  the  differences  in  the  heights  of  the  outcrops, 
there  is  also,  in  passing  down  the  dip,  or  southward,  a  loss  of  head,  due  to  the 
fineness  of  the  spaces  between  the  sand  grains  through  which  the  water  moves. 
This  is  indicated  in  a  north-south  line  just  west  of  Hope,  where  the  pressure  head 
decreases  from  328  to  277  feet  in  10  miles.  Three  miles  north  of  Prescott  a  head 
of  328  fcA  is  attained,  while  10  miles  south  at  I^anesburg  the  head  is  only  258  feet. 
The  fundamental  principle  of  artesian  flow  is  rather  clearly  understood  by  the  people 
throughout  this  region,  but  few  have  appreciated  the  cause  of  these  changes  in  head. 
In  general,  the  ])opular  statement  is  that  ''as  water  will  rise  to  its  source,  therefore 
the  water  throughout  this  region  from  the  same  bed  will  rise  to  the  same  elevation.*' 
It  is  apparently  not  appreciated  that  the  elevation  of  the  *\source"  of  this  water 
varies  with  the  elevation  of  thci  land,  and  is  therefore  a  changing  cjuantity,  and 
while  the  elevation  of  the  outcrop  on  a  divide  may  be  400  feet,  in  a  near-by  stream 
it  may  be  only  200  feet  above  sea  level. 

An  interesting  case  of  extreme  variation  in  the  hydraulic  pressuere  is  found 
along  Garland  (^reek  near  Prescott,  Ark.  This  creek  valley  begins  near  the  out- 
crop of  the  Nacatoch  sand  at  an  elevation  of  350  to  400  feet  above  sea  level,  and 
after  a  southward  bend  turns  toward  the  point  where  the  outcrop  crovsses  the  Little 
Missouri  bottoms  at  an  elevation  of  less  than  200  feet  above  sea  level.  The  pres- 
sure, therefore,  decreases  from  317  feet  above  sea  level  at  the  Nelson  well  to  233 
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feet  at  Boughton  (fig.  23).  The  decrease  of  pressure  and  the  rate  of  fall  of  the  creek 
Are  not  exactly  the  same,  and  the  irregular  variation  of  these  two  curves  gives  rise 
to  several  disconnected  artesian  areas.  , 

Wells  near  the  points  where  the  outcfop  of  the  Nacatoch  sand  crosses  the 
larger  rivers  fluctuate  with  the  stage  of  the  river.  (See  well  203.)  In  some  cases 
this  is  due  to  the  fact  that  the  height  of  the  point  of  discharge  for  the  water  moving 
laterally  from  the  high  points  in  the  outcrop  along  the  divide  changes  with  any 


Approximate  outcrop 
of  Nacatoch  sand 


Artesian 
areas 


Flowing  wells    Nonflowin^     Wsterhead  in 

wftlls  feet  above  sea  level 


FiQ.  23.— Map  of  rpgion  near  Prescott,  Ark., showing  variation  in  hoad  of  water  in  the  Nacatoch  sand. 

variation  in  the  height  of  the  river.     In  other  cases  it  is  due  to  a  plastic  deformation 
of  the  strata,  due  to  the  varying  head  of  the  river  waters. 

Quality. — The  Nacatoch  sand,  like  the  sub-Clarksville  sand,  yields  a  soft 
alkaline  water  whose  total  mineral  content  varies  considerably  from  place  to  place. 
Where  allowed  to  stand  in  contact  with  the  overlying  blue  clays,  as  it  does  in  the 
majority  of  nonflowing  domestic  wells,  W'hich  are  cased  only  through  the  layer 
of  ''(•avin<r  dirt,"  »;onerally  30  or  40  feet  thick,  it  becomes  quite  hard;  but  in 
freelv  llowinj::  wells  and  in  wells  which  are  cased  lo  the  })()ttom  it  is  soft.     It  has 
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been  used  with  success  for  locomotive  boilers  at  Guernsey  (244),  but  at  Gurdon 
was  unsatisfactory  because  of  its  pronounced  tendency  to  foam  (84).  The  Gurdon 
water  has,  however,  been  successfully  used  in  the  boilers  of  the  large  mill  at  that 
place.  South  of  an  irregular  line  2  to  15  miles  from  the  outcrop  it  becomes  too 
salty  to  use.  Apparently  the  soluble  salts  have  been  dissolved  and  carried  down 
by  the  continual  inflow  of  rain  water,  and  so  the  beds  have  been  leached  near 
the  outcrop  and  the  salts  concentrated  at  a  greater  or  less  distance  from  it.  The 
line  between  fresh  and  salt  water  is  often  very  sharj),  as  in  the  Monkern  wells  at 
Curtis  (54)  where,  from  the  same  horizon,  fresh  water  is  obtained  in  one  well  and 
salt  water  in  another  not  200  feet  away. 

Availahility . — This  increase  in  the  saltiness  destroys  the  economic  value  of  a 
very  widely  developed  and  persistent  sand,  except  in  the  limited  region  relatively 
near  the  outcrop.  This  horizon  has  yielded  impotable  salty  water  at  Texarkana 
(478)  and  artesian  salt  water  at  Shreveport  (806)  and  Frierson  (871).  It  is  believed 
to  be  the  source  of  the  salt  water  in  the  numerous  salines  in  northern  Louisiana 
(Pis.  Ill,  in  pocket ;  XXXVII,  sec.  E,  p.  70)  and  some  of  the  salt  water  found  in 
the  lower  Eocene  strata  (p.  83).  Wells  in  the  region  of  the  Tertiary  strata  must 
therefore  obtain  their  supply  from  the  superficial  or  Tertiary  water  sands,  or  pass 
through  the  Nacatoch  in  an  attempt  to  develop  the  sub-Clarksville,  Woodbine, 
or  lower  Cretaceous  horizons.     (PI.  XXXVII,  sec.  H.) 

EOCENE    HORIZONS. 

The  underground  water  conditions  in  the  Eocene  beds  in  southern  Arkansas 
and  northern  Louisiana  are  in  some  respects  quite  different  from  those  in  the 
Cretaceous.  The  sandy  water-bearing  beds  in  the  Cretaceous  are  fixed  between 
two  impervious  strata;  thus  the  Nacatoch  sand  is  overlain  by  the  very  dense 
Arkadelphia  clay  and  underlain  by  the  Marlbrook,  and  water  can  enter  only  at  the 
outcrop  of  the  sand.  This  condition  is  shown  in  fig.  21,  p.  74.  These  clay  beds 
are  firm  and  do  not  cave  readily,  and  so  are  easy  material  in  which  to  sink  wells. 
On  the  other  hand,  in  the  Eocene  beds  below  the  Jackson  and  north  of  the  region 
in  central  Louisiana,  where  the  lower  part  of  the  Claiborne  formation  is  a  relatively 
impervious  calcareous  clay,  there  are  no  well-defined  persistent  clay  layers.  The 
whole  series  is  predominantly  sandy,  and  rain  water  is  relatively  free  to  penetrate 
the  beds  at  any  point.  This  condition  is  of  great  economic  importance,  because 
it  greatly  increases  the  catchment  area,  and  thus  makes  possible  a  much  more  exten- 
sive dev^elopment  of  the  Eocene  water  sands  in  southern  and  southwestern  Arkansas 
northern  and  northwestern  Louisiana,  and  northeastern  Texas  than  would  otherwise 
be  feasible.  It  is  of  economic  importance  in  another  way,  in  that  the  beds  cave 
more  readily  than  the  Cretaceous  beds,  and  so  make  th?  sinking  of  wells  more 
difficult  and  uncertain  and  therefore  more  expensive. 

The  head  in  this  case  depends  ultimately  not  on  the  height  of  the  ground-water 
table  at  the  outcrop,  but  on  the  height  near  the  well  (fig.  24),  and  is  thus  controlled 
more  by  the  immediate  topography  than  by  that  at  some  more  distant  outcrop.  An 
extreme  and  conclusive  example  of  tliis  condition  is  shown  by  the  height  of  the 
water  in  the  deep  wells  at  Bolinger  (782)  and  Antrim,  La.  (776),  269  and  249  feet, 


82      GEOLOGY   AND   ITNDBBGBOUND   WATER   OF   LOUISIANA   AND   ARKANSAS. 


respectively  (PL  XL).  The  water-bearing  sands  developed  in  these  wells  outcrop 
35  or  40  miles  north  in  Arkansas  and  100  miles  west  in  Texas,  though  the  Arkansas 
outcrop  probably  shoidd  not  be  considered,  because  it  is  separated  from  the  wells 
by  a  fault.  Between  the  wells  and  the  Texas  outcrops  is  a  string  of  wells  developing 
the  same  horizon,  along  Red  River  Valley,  in  which  the  water  rises  to  heights 
ranging  from  170  to  206  feet  above  sea  level.  Clearly  the  head  can  not  come  from 
that  direction.  Between  these  wells  and  the  Arkansas  outcrops  is  a  well  at  Frost- 
ville  in  which  the  water  rises  to  219  feet  and  one  at  Taylor  where  the  head  is 
230  feet.  At  no  point  to  the  east  or  south  does  the  water  from  the  Sabine  sands 
rise  as  high  as  in  the  Bolinger  and  Antrim  wells.  This  is  clearly  an  isolated  area  of 
greater  head  in  the  Sabine  sand,  wTiich  is  due  to  the  greater  height  of  the  water  table 
in  the  isolated  hill  mass  in  which  it  is  situated.  Another  effect  of  this  dependence 
of  the  head  on  the  height  of  the  ground-water  table  in  the  immediate  vicinity  is 
that  the  head  decreases  with  depth.  Tliis  is  due  to  loss  in  transmission  downward 
through  the  very  fine  sands,  and  in  this  respect  is  identical  with  the  conditions  on 


FiQ.  24.— Diagram  showing  water  conditions  In  the  lower  Eocene  strata  in  northwestern  Louisiana  and  southern  Ark 

The  bods  are  predominantly  sandy,  with  irregular  discontinuous  clay  masses;  water  is  relatively  free  to  pass  to  any 
part  of  the  beds,  and  the  hydraulic  head  depends  on  the  local  position  of  the  ground-water  table  rather  than  on  ita 
position  at  the  outcrop  of  the  water-bearing  beds. 

Long  Island,  New  York.^  Thus  the  heads  of  the  water  in  the  different  sands 
encountered  in  the  well  of  the  Red  River  Lumber  Company  near  New  Lewisville 
are  244,  232,  230,  and  222  feet;  in  the  Frostville  well,  219,  215,  and  200  feet;  in  the 
Spring  Hill  well,  221  and  207  feet,  and  in  the  Mmden  wells,  182  and  164  feet. 

It  sometimes  happens  that  local  clay  layers  permit  the  transmission  of  a  high 
pressure  from  a  liill-land  area  underneath  a  lower  region  and  so  produce  conditions 
favorable  for  flowing  wells.  In  such  cases  it  is  possible  to  have  a  flowing  well 
without  any  inclination  of  the  beds  and  with  a  lower  elevation  at  the  outcrop  of 
the  water-bearing  strata  than  at  the  point  where  the  flowing  well  is  obtained. 
(See  well  at  left  of  fig.  24.)  .  Such  artesian  wells  are  developed  at  Missionary  (803) 
and  Boleyn»  La.  (901),  and  the  artesian  wells  of  the  Eocene  present  all  gradations 
from  this  t}'j)e  to  a  (»lose  approximation  to  those  of  tlie  Cretaceous  region  (pp.  73-74; 
fig.  21). 

'J  I'rof.  I'aiHT  V .  S.  Gool.  Surwy  No.  44.  IIKH..  pp.  r»7-<vs. 
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ville,  eastern  Red  River,  Natchitoches,  with  the  possible  exception  of  the  west 
central  portion,  southern  Winn,  and  central  and  western  Grant  parishes.  At 
Monroe  the  water  is  so  mineral  that  it  is  only  occasionally  used  in  the  city  water- 
works, though  extensively  employed  for  industrial  purposes.  At  Delhi  and  Vicks- 
burg  the  water,  though  artesian,  is  very  alkaline,  and  this  condition  probably  affects 
a  large  part  of  the  Mississippi  Valley  in  Louisiana  east  of  Ouachita  River.  Brine 
has  been  obtained  in  this  horizon  at  Crossett,  Ark.  (well  6,  PL  XXXVII,  sec.  B),  but 
all  other  developments  in  Arkansas  and  northwestern  Mississippi,  as  at  Wilmar 
(151)  and  Pine  Bluff,  Ark.  (410-415),  and  Indianola  (1030),  Ittabena  (1022), 
Greenwood  (1018,  1020,  1021),  O^Reilly  (1005),  Cleveland  (1003-1004),  Tchula 
(1012-1015),  and  Yazoo  City,  Miss.  (1048),  have  yielded  potable  water. 

Availability. — In  the  area  which  is  underlain  by  the  Sabine  and  the  corre- 
sponding undifferentiated  Eocene  horizons  (PL  XLI)  these  water-bearing  sands 
may,  in  general,  be  said  to  be  available  at  any  point.  Wells  at  Waldo  (141)  and 
near  Bearden  (628),  while  both  developing  water  at  the  proper  depths,  are  regarded 
as  failures,  the  first  because  the  supply  did  not  seem  sufficient  and  the  second 
because  the  sand  was  so  very  fine  that  it  easily  passed  through  the  strainers.  The 
wat^r  was,  moreover,  very  alkaline.  It  is  felt,  however,  because  of  the  great  irreg- 
ularity of  the  Eocene  beds  that  these  occurrences  are  essentially  local  and  do  not 
prove  tliat  a  good  well  could  not  be  developed  at  the  same  horizon  10  or  20  miles 
away.  The  only  factor  greatly  restricting  the  development  of  these  horizons  is  that 
imposed  by  the  quality  of  the  water  in  the  areas  near  the  domes. 

WATER-BEA&nrO  YALXTE  OF  OLAIBORKE  (LOWER)  FORKATION. 

In  central  Louisiana  the  fossiliferous  Claiborne  is  a  calcareous  clay  having 
no  water-bearing  value.  To  the  north,  however,  it  merges  into  lignitiferous  sands 
and  clays,  and  occasionally  water-bearing  strata  are  developed,  as  at  Ruston  and 
Arcadia,  La.  (PI.  XXXVII,  sec.  I,  p.  70).  Along  Mississippi  River  in  Arkansas 
and  Mississippi  occasional  horizons  are  developed  in  the  undifferentiated  Eocene 
in  beds  which  are  the  stratigraphic  eciuivalents  of  this  part  of  the  Claiborne  (PI. 
XXXVII,  sees.  A,  H),  but  the  more  important  and  persistent  horizons  are  in  the 
overlying  Cockfield,  which  is  of  Claiborne  age,  though  separated  in  cefitral  Louisiana 
because  of  lithologic  differences. 

In  the  regions  marked  fossiliferous  Claiborne  on  the  geologic  map  (PI.  Ill, 
in  pocket)  it  will  generally  be  advisable  to  continue  wells  to  the  Sabine  water 
sands. 

OOGKFIELD  WATER  8AHD8. 

In  central  Louisiana  the  basal  layers  of  the  Cockfield  member  of  the  Clai- 
borne are  sandy,  and  where  penetrated,  except  at  Delhi,  La.,  and  Vicksburg,  Miss., 
have  yielded  water  (PI.  XLII,  in  pocket).  As  a  rule,  the  water  in  the  deeper 
wells,  as  at  Leland  (855),  Rochelle  (881),  Olla  (856-857),  Tullos  (861),  and  Colfax 
(877),  is  impotable,  though  an  exception  is  to  be  noted  in  the  case  of  the  deep 
well  at  Robinsons  Ferry,  on  Sabine  River  (1120),  in  which  a  soft,  pleasant-tasting 
water  is  reported  at  a  depth  of  1,010  to  1,030  feet.  Near  the  outcrop  successful 
wells    have    been    finished    at    Clarks    (PI.    XXXVII,    sec.    B)    and    at    Weaver 


EOCENE    HORIZONS.  85 

Spur  (PI.  XXXVII,  sec.  E),  and  a  successful  well  could  doubtless  be  finished 
at  Montrose,  Natchitoches  Parish,  by  going  about  100  feet  deeper  than  the  well 
abandoned  (PL  XXXVII,  sec.  E).  / 

In  southern  Arkansas  and  Mississippi,  north  of  the  Red  River- Alabama  Landing 
fault,  a  water  horizon  in  the  upper  part  of  the  undifferentiated  Eocene,  in  about 
the  same  stratigraphic  position  as  the  basal  Cockfield  horizon,  is  very  widely  and 
extensively  developed  (Pis.  XXXVII,  sees.  A,  B,  G, 'H,  K;  XLII).  Between  it 
and  the  base  of  the  Jackson  a  number  of  water  sands  have  been  developed  in  differ- 
ent wells,  but  they  show  little  regularity,  and  the  better  wells  have  almost  without 
exception  been  fhiished  in  the  main  horizon. 

Pressure. — The  outcrops  of  the  Cockfield  and  corresponding  undifferentiated 
Eocene  water  sands  in  Arkansas  and  Louisiana  are  all  relatively  low,  and  the 
water  will  generally  not  rise  much  over  100  feet  above  sea  level,  except  in  elevated 
regions  where  the  head  is  dependent  on  the  local  height  of  the  ground-water  table. 
Flowing  wells  from  this  horizon  will  be  obtained  along  the  main  stream  channels 
in  central  Louisiana  (PI.  XLII).  In  Arkansas  and  northwestern  Mississippi  the 
artesian  area  is  near  the  eastern  side  of  the  flood  plain,  where  a  relatively  higher 
head  is  possible  because  of  the  greater  average  height  of  the  Mississippi  hill  lands. 
Water  from  these  horizons  will  rise  very  near  the  surface  over  all  the  flood  plain, 
but  in  Arkansas  it  is  regarded  as  quite  improbable  that  flowing  wells  will  be  obtained. 

Quality. — In  central  Louisiana  the  water  of  this  horizon  is  generally  impot- 
able except  near  the  outcrop.  West  of  Red  River,  as  indicated  by  the  Robinsons 
Ferry  well  (1 120),  water  of  good  quality  may  be  expected  much  deeper  in  the  embed. 
Indeed,  it  is  believed  that  in  the  section  west  of  Red  River  the  quality  of  the  deep 
water  will  generally  be  better  in  this  horizon  than  in  the  underlying  Sabine. 

In  southern  Arkansas  and  northwestern  Mississippi  no  impotable  water  has 
been  reported  at  this  horizon  in  any  wells  except  at  Crossett,  Ark.  (6).  As  a  rule 
the  water  from  the  basal  layers  is  soft  and  more  or  less  alkaline.  At  Empire  (26) 
the  water  is  so  alkaline  that  it  can  not  be  used  in  boilers;  but  at  Blissville  (145), 
Greenville  (1039),  Arkansas  City  (143),  Monticello  (148-150),  and  Wilmar  (153) 
good  boiler  water  has  been  obtained.  The  water  from  the  beds  just  below  the 
Jackson,  as  at  Warren  (14-19),  is  generally  hard,  and  better  water  can  be  obtained 
by  deepening  the  wells. 

Availability. — The  water  sands  of  the  basal  Cockfield  are  relatively  very 
persistent.  They  may  be  confidently  expected  in  eastern  Arkansas  and  north- 
western Mississippi  at  depths  not  greatly  exceeding  those  indicated  on  PI.  XLII 
(in  pocket).  Failures  have  been  relatively  few,  those  at  Rison  (133)  and  Thorn- 
ton (23)  being  the  most  noteworthy;  but  these  are  entirely  surrounded  by  suc- 
cessful wells  and  so  represent  only  local  variations.  The  area  affected  by  the 
impotable  sulphur  water  encountered  at  this  horizon  in  the  Crossett  well  (6,  PI. 
XXXVII,  sec.  B)  is  probably  not  large,  as  is  indicated  by  successful  wells 
at  Warren  (19),  Monticello  (148-150),  Dermott  (24),  Blissville  (145),  and  Green- 
ville (1039). 

In  Louisiana  the  development  of  this  horizon  is  probably  limited  to  wells 
near  the  outcrop  and  west  of  Ouachita  River  (Pis.  Ill,  XLII).     On  Sabine  River 
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the  dip  of  the  strata  will  make  the  depth  prohibitive  at  any  great  distance  from 
the  outcrop.  Between  Red  and  Ouachita  rivers  development  is  restricted  by  the 
mineral  water  in  the  embed,  and  east  of  Ouachita  River  the  absence  of  this  horizon 
in  the  Delhi  and  Vicksburg  wells  suggests  that  it  is  of  minor  importance  in  that 
section. 

OLIGOCENE    HORIZONS. 
GATAHOTTLA  WATER  SANDS. 

The  sand  and  sandstone  beds  occurring  through  the  Catahoula  formation  form 
a  very  important  group  of  horizons  which  have  been  developed  in  central  Louisiana 
at  Ferridav,  Harrisonburg,  Pollock,  Alexandria,  Boyce,  and  Zimmerman  (Pis. 
XXXVII,  sees.  A,  B,  C,  E,  XLIJI). 

Pressure, — The  head  in  the  Catahoula  sand,  except  possibly  in  the  unexplored 
region  in  Vernon  Parish,  is  seldom  over  100  feet  above  sea  level.  Flowing  wells 
may  be  developed  in  the  flood  plain  southeast  of  the  high  hills  in  Catahoula  Parish 
and  along  Little,  Red,  and  Sabine  rivers  (PI.  XLIII). 

Quality, — In  central  Louisiana  the  water  is  commonly  soft  and  slightly  alkaline 
and  is,  perhaps,  the  best  of  the  Tertiary  waters.  In  the  basal  layers,  however, 
the  water  is  in  two  cases  salty — at  Boyce  (943)  and  at  Ferriday  (867).  Whether 
these  occurrences  are  due  to  soluble  salts  in  the  strata  themselves  or  to  brine  which 
has  leaked  from  near-by  Cretaceous  domes  is  not  known,  but  it  is  probably  the  latter. 

Availability. — Successful  wells  may  be  expected  in  most  of  the  regions  south 
of  the  Catahoula  outcrop  (PI.  XLIII),  and  wells  should  not  be  abandoned  until 
they  have  reached  the  depth  indicated.  Thus  the  Pickering  well  (981)  is  believed 
to  have  been  a  failure  because  it  did  not  go  deep  enough;  the  chances  of  developing 
a  successful  well  at  that  point  at  a  depth  of  1,200  feet  or  less  below  sea  level  are 
regarded  as  extremely  good. 

WATERS    IN    THE    SU^FICIAL    SANDS    AND    GRAVELS. 
LAFAYETTE  AND  PORT  HUDSON. 

The  irregular  beds  of  late  Tertiary  and  Quaternary  sands  and  gravels  which 
cover  the  older  Tertiary  and  Cretaceous  beds  throughout  this  region  are  of  varying 
value  as  water  carriers.  As  a  rule,  however,  thie  surficial  deposits  are  in  the  hills 
of  relatively  limited  and  local  importance,  while  under  the  largo  river  valleys  and 
portions  of  the  accompanying  terraces  they  contain  very  large  supplies. 

The  deposits  in  the  hill  lands  often  produce  perched  water  tables  (p.  72), 
which  supply  domestic  wells  and  sometimes  springs.  This  supply  is  generally 
small  and  readily  exhausted,  and  the  most  successful  wells  and  the  larger  springs 
depend  on  the  sandy  Tertiary  and  Cretaceous  beds  rather  than  on  these  surficial 
deposits. 

Along  the  main  river  valleys,  however,  where  these  sands  and  gravels  were 
concentrated  in  early  Quaternary  and  Port  Hudson  time,  large  quantities  of  water 
can  generally  be  obtained  (PI.  XLIV,  in  pocket).  In  the  flood  plains  limited 
sui)plies  can  be  obtained  from  driven  wells  (p.  94)  of  no  great  depth,  but  where 
large  supplies  are  needed  wells  should  be  pushed  to  the  main  gravel  beds  which 
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overlie  the  older  Tertiary  and  Cretaceous  strata.  These  can  be  reached  at  depths 
of  from  75  to  150  feet. 

Pressure. — The  water  head  of  these  beds  varies  directly  with  the  topography 
and  the  height  of  the  water  in  the  adjoining  wateways.  Flowing  wells  are  not 
to  be  expected,  but  the  water  in  the  bottom  lands  will  in  all  cases  rise  relatively 
near  the  surface  and,  because  of  the  large  supply  and  the  coarseness  of  the  water- 
bearing beds,  will  not  be  lowered  readily  by  pumping. 

Quality, — Where  large  supplies  can  be  obtained  tlie  water  is  mineral  in  character; 
in  regions  where  the  older  deposits  are  very  calcareous,  as  in  the  greater  part  of 
the  Cretaceous  and  parts  of  the  Claiborne  and  Jackson  beds,  the  water  is  of  very 
li'  \e  value,  but  where  the  underlying  beds  contain  less  mineral  matter  the  water  is 
of  better  quality  and  affords  the  most  available  supply  over  wide  areas.  In  general 
the  mineral  content  is  higher  in  the  water  from  these  gravels  than  in  the  neighboring 
surface  streams,  but  the  percentage  of  sediment  is  much  less. 

MINERAL    SPRINGS    AND    MINERAL  WATERS. 

The  rain  water  in  passing  through  the  ground  tends  to  dissolve  a  portion  of 
the  soluble  salts  contained  in  the  strata  through  which  it  passes.  Thus  all  spring 
and  well  waters  contain  a  greater  or  less  amount  of  mineral  matter  in  solution. 
Sometimes  the  dissolved  minerals  have  a  medicinal  value,  or  the  w^ater  is  of  so 
great  relative  purity  that  its  use  is  recommended  and  the  springs  o"  wells  are 
developed  commercially. 

Throughout  Louisiana  and  the  Coastal  Plain  of  southern  Arkansas  there  are 
many  '' mineral^'  springs  and  wells.  Some  contain  a  very  great  amount  of  mineral 
matter  in  solution,  and  such  waters  should  be  used  with  great  caution  and  only  on  the 
prescription  of  a  competent  physician.  The  water  from  all  these  springs  is  of  local 
origin.  It  represents  rain  water  which  has  fallen  within  a  mile,  or  at  most  4  or  5 
miles,  of  the  spring,  and  the  greatest  care  must  therefore  be  taken  to  see  that  the 
water  is  not  polluted  with  harmful  organic  waste.  Springs  in  large  towns  or  other 
places  so  situated  that  they  may  receive  either  directly  or  indirectly  the  drainage  of 
houses,  barns,  and  outhouses  should  be  carefully  avoided,  for  if  not  polluted  they 
are  likely  to  be  polluted  at  any  time.  In  general,  water  from  springs  in  any  town 
or  community  of  some  size  in  this  region  is  to  be  regarded  with  suspicion. 

At  several  points  in  northern  Louisiana  and  in  the  Coastal  Plain  of  southern 
Arkansas  attempts  have  been  made  to  develop  the  spring  waters.  From  many 
springs  the  waters  are  used  locally  and  in  a  few  cases,  notably  that  of  the  Arkansas 
Lithia  Spring  near  Hope,  water  has  been  shipped  for  some  distance.  The  yield  of 
the  Coastal  Plain  springs  is  usually  quite  small,  and  this  has  been  an  important 
factor  in  restricting  their  development.  Indeed,  it  is  felt  that  if  any  large  mineral- 
water  developments  are  to  be  made  in  the  Coastal  Plain  portion  of  this  section, 
they  will  have  to  depend  on  well  rather  than  spring  waters. 
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The  following  table  shows  some  of  the  springs  which  have  been  partially 
developed,  arranged  alphabetically  by  counties: 

Partial  list  of  mineral  springs  in  the  Coastal  Plain  strata  of  southern  Arkansas  and  northern  Louisiana. 

ARKANSAS. 


No.o 


I 


County. 


Location  and  name. 


Character  of  water. 


I 


I 


1 
2 
12 
13 
20A 
22 
51 

72 


105 
126A 

136 

138 
,142A 

164 
254A 

340 


Arkansas '  La  Gruc  Springs i 

do Cold  Spring i 

Bradley i  * ' Sulphur  Springs  " • 

do Leag's  Mineral  Springs ' 

Calhoun '  Near  Hopewell | 

do j  LittleBay,DoubleMineralSpring. 

Clark Clear  Springs 

do '  Curtis ! 

do I  DalevUle,  Salt  Springs ! 

do I  Hollywood ' 

Cleveland Gum  Springs 

Columbia I  Macedonia ' 

do Mllncr,  Magnesia  Springs 

Dallas I  Princeton,  Mattocks  Springs ' 

Hempstead ■  Dotson,  Long  Spring 

do. I  Hickory  Creek,  Sulphur  Springs. 

do Hope,  Arkansas  Lithia  Springs 


Alkaline;  sulphur 

Magnesia 

Sulphur;  iron 

Soft;  pure 

Iron;  sulphur;  lithia. 
Sulphureted;  saline . . 

Brine 

Saline 

Qulphureted 


Remarks. 


343 


.do '  Hope,  Lithia  well. 

.do Shover  Springs... 


Saline;  sulphureted. 

Magnesia 

Sulphureted 

Iron;  lithia 


394  !  Howard Mineral  Springs Alkaline;  iron. 

415B  i  Jefferson |  Pine  Bluff,  I^ees  Springs | 

415C  1 do White  Sulphur  Springs ' 

435     Little  River Cerro  Gordo,  Salt  Springs I  Salt 


441 


.do Colcboro, Salt  Springs . 


Noted  for  medicinal  properties. 

Used  locally. 

U  sed  commercially  prior  to  the  war. 

Local  resort.    Camp  ground. 
Many  mineral  wells. 

Local  resort.    Camp  ground. 
Local  resort. 


.do. 


450  I  Miller Crank,  Magnesia  Springs ' 

do.  ft Texarkana,  Ghlo  Springs I  Soft;  pure. 


491  I  Nevada Clayton 

695  ,  Pike '  Murfmesboro. 

I 


Saline;  chalybeate. 
1  Saline 


712-713     Sevier |  Ben     Lomond,    north    of.    Salt 

j  I      Springs.  I 

741 do j  Chapel  Hill.  Salt  Springs i  Saline 

745B  I  Union '  Blanchard  Springs !  Saline:  sulphureted. 


Local  resort.  SmaUlmprovementa, 
Limited  amount  of  watef 
shipped. 

Limited  amount  of  water  shipped. 
Noted  for  medicinal  qualities. 
Many  large  springs. 
Local  resort. 
Do. 


Water  sold  locally  fordrinklngpur* 
poses.    (See  p.  263.) 


"Sour  spring." 


a  See  Chapter  V. 


6  Springs  are  In  Bowie  County,  Tex. 


LOUISIANA. 


771  I 

772  I 
814  I 

861  I 
862 

863 
871A 

888 
900 


Bienville '  Kings  Salt  Works.  Salt  Springs. . . ,  Brine | 

do j  Kay  burn  Salt  Works,  Salt  Spring. do , 

Caddo i  Shreveport,  Currie  Springs Soft '....\  Sold  locally  for  drinking  purposes. 

do Shreveport.  Mineral  Wells Sold  locally  for  medicinal  purposes. 

Catahoula Tullos,  Castor  Salt  Springs Saline 

do White  Sulphur  Springs I  Local    resort,  largely   patronised 

I  before  the  war. 


Claiborne Lisbon,  (i  miles  east  of 

De  Soto I  Grand  Cane  Mineral  Springs 

Lincoln Kiiston,  Louisiana  Chautauqua  . .    Iron. . . 

Natchitochos Allen do. 


Local  resort. 

Local  resort,  with  improvements. 
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Partial  list  of  mineral  springs  in  the  Coastal  Plain  strata  of  southern  ArJcansas  and  northern  Louisiana — Cont'd. 

LOUISIANA-Continuod. 


No.a 


County. 


912  I  Natchitoches. 


913 
914 
915 
916 
958 
972 


982 
984 

984A 
995 


....do 

do 

do 

do 

Red  River. 
Sabine 


do... 

Webster. 
do... 


do. 

Winn.. 
do. 


Location  and  name. 


Charact<»r  of  water. 


I 


Remarks. 


Fourth    of    J uly    I  Local  resort. 


Natchitoches, 
Spring. 

Natchitoches,  Iron  Springs i  Iron 

Natchitoches,  Breazealo  Springs 

Natchitoches,  Sulphur  Springs . . .  | 

Sans  Souci ' 

Coushatta,  10  miles  east  of Saline 

Pleasant  Hill,  Ferrell's  Mineral    

Spring.  I 

Negreet  Salt  Springs Brine 

Bisteneau  Salt  Works I do 

Dubberly,  V^alentine  Springs ,  Sulphureted. 


Minden,Long  Springs '  Iron... 

Drakes  Salt  Works,  Salt  Springs. I  Brine. . 
Prices  Salt  Works,  Salt  Springs do . 


Do. 


Local  resort,  with  small  improve- 
ments. 


Noted  locality  for  medicinal  pur- 
poses. 

Local  resort. 


a  See  Chapter  V. 
HYGIENIC  VALUE  OF  DEEP-WELL  WATERS. 

The  relatively  porous  character  of  the  Tertiary  beds  in  northern  Louisiana  and 
southern  Arkansas  and  the  irregularity  of  these  beds  render  surface  wells  particu- 
larly liable  to  pollution.  Even  in  thinly  settled  regions  the  domestic  wells  are 
always  near  the  house  and  bams  and  the  drainage  from  the  barn  lot  and  outhouses 
goes  more  or  less  directly  into  them.  It  is  extremely  essential  in  shallow  wells  that 
there  be  an  impervious  cover  to  divert  this  refuse,  and  from  the  very  nature  of  most 
of  the  shallow  wells  in  this  region  such  a  covering  is  seldom  present.  When  the 
houses  are  in  groups,  as  in  towns  and  villages,  the  danger  increases  at  a  very  rapid 
rate.  As  a  rule  deep-well  waters,  where  the  mineral  content  is  not  excessive,  are 
much  to  be  preferred  to  water  from  shallow  surface  wells.  An  exact  quantitative 
statement  of  the  relative  value  is  particularly  difficult  because  of  the  impossibility 
of  obtaining  complete  information.  However,  in  order  to  obtain  some  idea  of  the 
effect  of  the  use  of  deep-well  waters  a  circular  letter  was  sent  to  persons  at  points 
where  deep  wells  had  been  used  for  some  time.  This  letter  asked  the  following 
questions:  '^What  was  the  relative  amount  of  sickness  before  and  after  the  use  of 
deep-w^ell  water?  In  your  town  how  does  the  general  health  of  the  people  who  use 
deep- well  water  compare  with  that  of  those  w'ho  do  not?  How^  does  the  general 
health  of  your  community  compare  with  other  places  similarly  situated,  but  where 
the  people  use  shallow- well  water  ?'^ 

Definite  replies  to  this  letter  were  received  from  Pine  Bluff,  Ark.,  and  Ruston, 
Spring  Hill,  Zimmerman,  and  Boyce,  La. 

Pine  Bluffy  Ark, — The  data  at  this  point  refer  to  the  effect  of  the  water  from 
wells  800  to  900  feet  deep,  supplied  by  the  Sabine  water  sand  (PI.  XXXVII,  sec.  B, 
p.  70),  on  the  employees  of  the  St.  Louis  Southwestern  Railway  in  the  Pine  Bluff 
shops.  Previous  to  the  sinking  of  the  wells  in  1897  and  1899  (410-411)  the  water 
supply  was  from  shallow  wells.     Mr.  R.  M.  Galbraith,  formerly  general   master 
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mechanic  of  the  Pine  Bluff  shops  and  now  president  of  the  Cotton  Belt  Trust  and 
Savings  Company  at  Pine  Bluff,  made  the  following  statement  in  October,  1902: 

B<*fore  the  deep  wells  were  completed  40  to  50  of  the  437  men  employed  in  the  shop  were  on  the  sick  list 
during  the  summer.    After  the  deep-well  water  was  used  there  was  practically  none  on  the  sick  list. 

Ruston,  La, — City  waterworks  were  installed  in  this  place  in  1900-1901.  The 
supply  is  from  a  well  (890)  425  feet  deep,  which  obtains  its  supply  from  the  Sabine 
sands  and  from  a  thin  bed  in  the  lower  Cleiborne  (PL  XXXVII,  sees.  C,  I).  Dr. 
R.  F.  Harrell  reports  under  date  of  November  17,  1902: 

There  has  been  a  very  noticeable  decrease  in  the  number  of  cases  of  malarial  sickness  where  the  people 
confine  themselves  to  the  use  of  hydrant  water.  Of  the  3,500  people  in  Ruston  it  is  estimated  that  945  are 
using  deep-well  water.  We  had  51  cases  of  typhoid  fever  here  this  year,  and  not  one  has  occurred  in  families 
where  the  people  have  used  deep-well  water  altogether. 

Spring  HiUj  La, — The  supply  here  is  from  the  Sabine  sands  from  a  depth  of 
228  to  270  feet  (989).  The  local  manager  of  the  Pine  Woods  Lumber  Company 
writes: 

The  general  health  of  our  people  has  been  immensely  improved  since  we  have  used  the  deep-well  water 
entirely  for  drinking  purposes  in  the  mills.  If  we  could  compel  our  employees  to  universally  use  it  we  could 
further  decrease  the  sickness.  The  percentage  of  sickness  here  is  much  less  than  in  the  surrounding  camps 
and  farms. 

Zimmerman,  La, — Drinking  water  for  the  large  mill  at  this  point  is  supplied  by 
a  flowing  well  175  feet  deep,  which  is  supplied  by  one  of  the  Catahoula  sands  (956). 
The  mill  is  situated  on  an  old  cut-off  lake  of  Red  River  into  which  the  sawdust  and 
waste  is  dumped,  and  on  the  whole  the  conditions  are  not  very  inviting.  Mr.  J.  A. 
Bentley,  president  of  the  J.  A.  Bentley  Lumber  Company,  which  operates  this  mill, 
reported  November  10,  1902: 

Before  we  had  the  artesian  well  the  sickness  among  our  people  at  Zimmerman  was  quite  discouraging, 
but  since  wc  have  put  in  the  well  chills  and  fevers  have  almost  entirely  disappeared.  The  comparative  amount 
of  sickness  before  the  well  was  put  down  was  ten  sick  to  one  now. 

Dr.  J.  H.  Reagan,  resident  physician  for  the  Bentley  Lumber  Company,  both 
before  and  after  the  well  was  sunk,  reports: 

Before  the  well  was  put  down  malaria  was  very  prevalent.  There  was  much  more  sickness  in  Zimmerman 
than  in  the  high  pine-covered  hills  to  the  south.  After  the  well  was  put  down  we  had  at  least  30  or  40  per 
cent  less  sickness  than  previously.  I  had  no  typhoid  and  very  few  cases  of  continual  fever  among  the  people 
at  Zimmerman ;  and  almost  my  entire  practice  was  in  the  neighboring  hill  region,  where  the  people  depended 
on  surface  water.  My  conversation  with  neighboring  physicians  and  people  from  adjoining  towns  elicited  the 
fact  that  much  fever  existed  when  Zimmerman  was  comparatively  immune. 

Boyce,  La. — The  water  for  the  town  and  shops  of  the  Texas  and  Pacific  Railway 
at  this  point  is  supplied  from  a  number  of  artesian  wells  (942-946),  generally  about 
800  feet  deep,  which  obtain  their  supply  from  the  Catahoula  beds  (PI.  XXXVII, 
sec.  C).     Mr.  H.  A.  Boyce  reports  regarding  this  locality: 

To  my  certain  knowledge  the  health  of  Boyce  has  been  greatly  benefited  by  the  use  of  artesian  water. 
Referring  your  letter  to  our  two  pliysicians,  Doctor  Sewell  and  Doctor  Texada,  both  stated  the  same.  They 
have  been  practicing  here  only  since  the  wells  were  bored,  but  from  mformation  from  former  physicians  have 
no  hesitancy  in  saying  that  sickness  has  decreased  at  least  50  per  cent.  Formerly  there  was  considerable 
typhoid  fever:  now  there  is  rarely  a  case.  Doctor  Si»wcll,  who  has  t)een  here  three  years,  says  he  has  had  four 
cases  of  typhoid  fever  in  Bovco  during  that  time.     All  four  cases  were  in  one  family,  who  used  only  cistern 
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water.  Doctor  Texada,  who  has  been  here  about  the  same  time,  has  had  three  cases — two  at  a  house  where 
cistern  water  was  used;  not  certain  about  the  other.  They  both  agree  that  while  there  lias  been  very  little 
sickness  in  Boyce  this  year,  and  no  typhoid  fever,  there  has  been  considerable  sickness,  and  many  cases  of 
typhoid  fever  in  the  surrounding  country  where  cistern  and  surface  waters  are  used.  They  attribute  the 
health  of  the  town  to  the  use  of  artesian  water,  for  sanitary  regulations  are  no  better  now  than  formerly. 
There  has  been  no  sickness  among  railroad  employees  this  year. 

HISTORY  OF  DEVELOPMENT. 

The  pioneer  development  of  the  deep-well  waters  in  northern  Louisiana  and 
southern  Arkansas  was  in  the  Cretaceous  region  of  southwestern  Arkansas.  Here 
in  the  fertile  black  lands  there  was  no  other  available  supply  and  the  geologic 
conditions  were  such  that  deep  wells  could  be  easily  and  cheaply  sunk.  Many 
such  wells  were  completed  before  the  war,  and  since  that  time  necessity  and  low 
cost  have  combined  to  make  the  development  very  active. 

In  the  Tertiary  region,  on  the  other  hand,  where  water  could  generally  be 
obtained  in  shallow  wells  at  any  point,  the  necessity  of  developing  the  deep  supply 
was  not  evident.  Moreover,  the  difficulty  of  sinking  such  wells  was  greater  than  in 
the  Cretaceous  region  and  the  cost  therefore  higher.  In  the  Tertiary  hill  country 
the  low  value  of  the  land  and  the  absence  of  large  industries  prohibited  very  great 
expenditures  for  wells,  and  in  the  alluvial  regions,  where  land  values  were  higher, 
abundant  water  supplies  could  be  obtained  from  the  Port  Hudson  sands  and  gravels 
at  depths  ranging  from  a  few  to  150  feet  (pp.  86-87).  Within  the  last  fifteen  years, 
however,  many  factors  have  combined  to  change  this  condition.  The  wealth  of 
the  country,  w^hich  has  been  slowly  accumulating  since  the  civil  war,  has  become 
sufficient  to  justify  expenditures  for  deep  wells  at  plantations  and  cotton  gins  in 
many  and  widely  separated  places;  ice  factories  have  been  established  at  many 
points;  and  compresses,  cotton-oil  mills,  and  cotton  factories  requiring  large 
quantities  of  water  have  been  erected.  In  the  towns  the  rapid  development  has 
increased  the  fire  risk  and  started  the  demand  for  waterworks,  and  the  education 
of  the  people  regarding  the  relation  of  water  and  drainage  to  health  has  aroused 
a  demand  for  pure  water  Of  the  waterworks  thus  far  established,  five  in  northern 
Louisiana  and  six  in  southern  Arkansas  depend  entirely  on  underground  water, 
and  one  in  northern  Louisiana  and  two  in  southern  Arkansas  depend  in  part  on 
underground  water,  as  shown  in  the  table  bclovr.  Finally,  with  the  great  extension 
of  the  railroads,  the  rapid  exhaustion  of  white-pine  lumber  in  the  Northern  States, 
and  the  greater  demand  for  building  materials  from  all  sources,  large  mills  have 
been  erected  at  many  points  throughout  this  region.  These  mills,  demanding 
an  abundant  and  steady  water  supply,  have  been  a  most  important  factor  in  the 
development  of  the  deep-well  waters  in  the  Tertiary  beds  of  Louisiana  and 
Arkansas. 
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Waiervoorks  of  northern  Louisiana  and  southern  Arkanuu^  190^ 


Num- 
ber of 
well,  a 


934-035 
948 


923 
S90 


24 
321-322 


148 

412 

580 

478-479 


Name  of  town. 


Alexandria,  La 

Lecompte.  La 

Minden.  La 

Monroe,  La , 

Natchitoches,  La. 

Ruston,  La , 

Shrevcport,  La 

West  Monroe,  La. 


Ownership. 


Municipal. 

do 

....do 

....do 


Source  of  supply. 


Deep  wells. 

Shallow  wells. 

Deep  wells. 

Ouachita  River;  deep  wells. 


.do :  Springs. 

.do I  Deep  wells. 


Private '  Cypress  and  Crow  bayous. 

Municipal :  Ouachita  River. 


Arkadelphia,  Ark do 


Do. 

Camden,  Ark j do I  '     Do. 

Dermott.  Ark do Deep  well. 


Hope.  Ark 

Hot  Springs.  Ark.. 
Little  Rock,  Ark.. 

Monticello,  Ark 

Pine  Bluff,  Ark.... 

Prescott,  Ark 

Texarkana,  Ark. . . 


I 


do.... 

....do 

Private... 
Municipal. 
Private... 
Municipal. 
Private... 


Do. 
Springs  and  surface  water. 
Arkansas  River. 
Deep  wells. 

Do. 

Do. 
Shallow  wells  and  surface  water. 


a  These  numbers  correspond  to  those  used  in  Chapter  V,  where  additional  data  will  be  found. 


CHAPTER  III. 

METIIOnS  AND  COST  OF  WEI^I.  MAKING. 

METHODS. 

In  wells  of  small  diameter  the  three  following  processes  are  employed  to 
break  the  material  into  pieces  small  enouorh  to  be  readily  removed  from  the  hole: 
(1)  Grinding  or  cutting  with  a  rotary  motion,  (2)  pounding  or  shattering  by  per- 
cussion, (3)  washing  or  separating  the  particles  by  means  of  water  currents.  The 
first  is  illustrated  in  the  well  auger  and  diamond  drill  which  cut  or  abrade  by  the 
rotary  motion  of  a  harder  on  a  softer  material.  The  second  is  illustrated  in  the 
cable  rig,  or  common  drop  drill,  which  in  its  essential  features  is  but  a  very  heavy 
bar  drill,  with  suitable  appliances  for  lifting,  which  pounds  and  shatters  the  rock 
into  pieces.  In  many  applications  of  the  grinding  and  pounding  processes,  which 
are  used  in  varying  combinations,  water  under  pressure  is  an  important  accessory, 
and  in  the  jetting  and  rotary  process,  used  in  unconsolidated  sands  and  clays,  it 
is  of  greater  importance  as  an  abrading  agent  than  the  other  two. 

After  the  material  is  loosened  it  is  necessary  to  remove  it  before  the  drilling 
can  proceed,  and  it  is  in  the  removal  or  disposition  of  this  material  that  the  different 
methods  of  well  making  show  the  sharpest  distinctions.  On  this  basis  wells  may 
be  dividrd  as  follows: 

A.  Material  from  well  hole  not  elevated  to  the  surface. 

I.  Removal  automatic, 
a.  Driven  wells. 

B.  Material  from  well  hole  elevated  to  the  surface. 

I.  Removal  involving  a  cessation  of  the  drilling  or  lx)ring. 

a.  Dug  wells. 

b.  Wells  made  with  a  dirt  or  clay  auger  ("  bored  wells"). 

c.  Wells  made  with  a  well  punch  ("punched  wells''). 

d.  Wells  made  with  a  simple  percussion  drill  and  sand  pump  (cable  rig). 

II.  Removal  automatic,  without  a  cessation  of  the  drilling  or  boring. 

a.  Well  made  with  "self-cleaning"  drills, «  or  automatic  sand-pumping  outfit. 

b.  Wells  made  by  hydraulic  process. 

1.  Jet  process. 

2.  Rotary  process. 

III.  Removal  only  in  part  automatic. ^ 
a.  Wells  made  with  core  drills. 

1.  Diamond  drills. 

2.  Chilled-shot  drills. 

3.  Hollow  steel  bit  coring  machines. 


o  Somotimos  itnproptTly  called  '*  hydraulic  process."    It  is  no  more  a  hydraulic  process  than  is  the  cable  rig,  from  which 
It  differs  essentially  only  in  the  automatic  removal  of  the  drillings. 

*>  All  drillings  are  automulicHlly  elevated  by  a  water  jet  in  all  types  of  core  drills,  but  the  removal  of  the  core  proper 
Involves  a  cessation  of  drilling. 
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DRIVEN    WELLS. 

In  regions  of  unconsolidated  strata,  where  the  ground  water  is  relatively  near 
the  surface  (within  the  suction  limit,  or  about  30  feet)  and  the  water-bearing  beds 
are  relatively  coarse,  the  cheapest  and  simplest  method  of  obtaining  a  small  water 
supply  is  by  placing  a  strainer  on  a  piece  of  pipe  of  the  same  size  and  driving  it  into 
the  ground  with  a  sledge  or  maul.  Extra  pieces  of  pipe  are  added  after  the  first 
length  is  driven  into  the  ground,  and  the  well  is  thus  made  the  desired  depth. 
Unless  the  depth  at  which  the  best  water  supply  can  be  obtained  is  already  known, 
tests  are  made  from  time  to  time  by  screwing  a  small  suction  or  *' pitcher''  pump 
on  the  top  of  the  casing.  When  a  desirable  stratum  has  been  located,  the  well 
should  be  pumped  continuously  for  some  time  to  free  the  strainer  and  remove  the 
finer  particles  from  the  stratum  in  the  immediate  vicinity  of  the  screen  and  so 
form  a  natural  strainer  of  greater  or  less  extent  about  the  well  (fig.  28.)  This  is 
the  commonest  type  of  well  in  the  river-bottom  lands,  but  in  the  hill  lands,  though 
it  is  occasionally  used,  better  results  can  usually  be  obtained  by  other  methods. 

BORED    W^ELLS. 

The  principle  involved  in  the  caq^entcr's  auger  was  early  extended  to  boring 
holes  in  unconsolidated  sands  and  clays,  and  it  still  remains  one  of  the  simplest 
and  cheapest  methods  of  making  wells  of  small  diameter  and  of  a  few  hundred  feet 
depth.  Various  types  of  augers  are  employed,  some  of  which  are  shown  in  PI. 
XLV,  2,  3,  4,  5.  Forms  Nos.  2  and  5  are  adapted  for  use  in  clay  and  Nos.  3  and  4 
for  sand  and  sandy  clay  where  it  is  desirable  to  have  some  sort  of  containing  vessel 
to  hold  the  cuttings.  When  small  bowlders  are  encountered  which  can  not  be 
taken  up  by  the  auger,  grabs  of  various  kinds  are  used  to  remove  them  (see  ^' ram's 
horn  grab,"  PI.  XLVI,  1,  6);  but  if  the  bowlders  or  masses  of  rock  are  larger  than 
the  hole  the  well  must  be  abandoned  or  some  other  form  of  tools  employed.  When 
the  rock  is  thin  it  may  be  shattered  by  substituting  a  bar  drill  for  the  auger  and 
raising  and  lowering,  as  in  the  cable  rig. 

The  drill  rods  are  of  iron  or  wood,  sometimes  square  (PI.  XLV,  1),  so  that 
wrenches  or  other  suitable  turning  devices  can  be  attached,  but  more  often  round, 
when  they  are  turned  by  a  clamp  or  wrench  (PI.  XLVII,  A),  When  the  auger  is  filled 
with  earth  it  is  lifted  to  the  surface  with  a  windlass  and  emptied  and  the  boring 
resumed.  Bored  wells  are  in  some  instances  cased  with  hollow  trees,  but  mor^ 
commonly  with  boards,  sheet-iron  pipe,  iron  casing,  or  tile  of  some  sort  (PI.  XLV, 
7).     Of  the  several  forms  of  casing  tile  properly  put  in  is  perhaps  the  most  ideal. 

Bored  wells  are  found  throughout  this  region.  In  the  Tertiary  strata  they 
are  generally  very  shallow,  but  wells  100  to  300  feet  can  be  sunk  by  this  method. 
On  Long  Island,  New  York,  where  there  is  a  very  gravelly,  sandy  soil,  with  irregular 
clay  masses,  somewhat  similar  to  that  in  northern  Louisiana  and  southern  Arkansas, 
the  well  auger  is  still  successfully  used  in  making  wells  to  depths  of  250  feet, 
notwithstanding  the  nearness  of  New  York  City  and  the  ease  with  which  improved 
drilling  tools  may  be  obtained.  In  that  region  the  cost  of  wells  made  wnth  the  well 
auger  and  finished  with  tile  is  less  than  half  that  of  wells  made  with  improved  tools, 
and  this  will  probably  be  the  cheapest  method  of  developing  domestic  wells  in  many 
parts  of  the  Tertiary  strata  of  northern  Louisiana  and  southern  Arkansas. 
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WELL-BORING  AND  WELL-PUNCHING   TOOLS. 


1 .  Ordinary  well-boring  outfit. 
2,  3, 4,  5.  Well-boring  augers. 

6.  Self-fattening  couplings  used  on  Challenge  well-auger  poles. 


7.  18-inch  perforated  straight  tile,  used  as  a  strainer  in  Elliott  tile  wells. 

Note  alto  Elliott  patent  iron  shoe. 

8.  Well  punch. 


WELL    MAKING. 


METHODS    OF    WELL    MAKING. 
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In  the  Cretaceous  region,  where  there  are  thick  beds  of  blue  clay,  which  do  not 
cave,  experience  has  developed  a  clay  auger  radically  different  from  those  shown 
in  PL  XLV,  though  somewhat  resembling  a  '^pod  auger."  With  this  holes  are 
very  easily  bored  to  depths  of  300  to  400  feet  at  a  cost  of  12i  to  40  cents  a  foot, 
and  holes  700  feet  deep  have  been  drilled  under  favorable  conditions. 

The  auger  is  15  feet  long^  (PI.  XLVI,  14).  It  consists  of  an  auger  barrel  4 
feet  long,  which  is  made  of  cast  steel  and  resembles  a  3-inch  pipe  sawed  vertically 
in  half.  This  is  fastened  by  a  flat  piece  of  iron  to  a  second  auger  barrel,  1  i  to  2  feet 
long;  above  this  is  a  second  piece  of  flat  iron,  square  at  the  top  and  cut  with  threads 


Fio.  25.^Method  of  jumping  rock  drill  in  Arkansas  well  rig.    Compare  with  Pis.  XLVI  and  XLVII. 

for  fastening  to  the  wooden  poles  (PI.  XLVI,  11,  17).  At  the  bottom  of  the  auger 
barrel,  on  the  right-hand  side,  is  riveted  a  steel  cutting  edge  of  the  shape  shown  in 
PL  XLVI,  15.  This  is  commonly  called  the  cutting  bit  and  projects  inward  IJ 
inches.  On  the  opposite  side  and  slightly  above  is  the  '*  auger  lip,''  which  helps 
to  hold  the  dirt  in  the  auger  barrel  when  the  tools  are  lifted.  In  operation,  the 
auger  is  fastened  to  a  short  10-foot  pole  (PI.  XLVI,  11)  known  as  the  auger  pole, 
and  this  to  the  regulation  26-foot  pole.  The  tools  are  turned  with  a  clamp,  and 
when  the  bit  begins  to  choke,  the  tools  are  lifted  and  dropped  by  means  of  a  wind- 
lass (PL  XLVII,  A).     This  operation  jumps  the  dirt  up  in  the  bit,  and  so  frees 

a  In  PI.  XLVI  this  is  foreshortened  because  of  the  angle  at  which  the  auger  is  placed. 
1393— No.  46—06 8 


PLATE   XLVI. 

TOOLS    OF   AN    ARKANSAS    WELL-BORING    OUTFIT    BELONGING   TO    MR.    O.    B.    HIPP,    OP 

GARLANDVILLE,  ARK. 

L  9-inch  "twister,"  or  "ram's  horn  grab."    Used  for  removing  large  stones  and  old  wooden  curbs. 

2.  3)-inch  bar  drill,  with  solid  iron  bar  attached  ("drill  stem"),    used  in  drilling  through  the  "water  rock." 

3.  Wrench  for  tightening  wooden  poles. 

4.  5.  Stilson  wrenches.  ' 

6.  3i-inch  "twister,"  or  "ram's  horn  grab."     Used  for  removing  stones,  fishing  for  lost  tools,  and  cleaning 

out  old  wells. 

7.  Pipe  tongs. 

5.  Sand  pump  made  of  section  of  iron  pipe.     Used  in  removing  sandy  and  clayey  material  which  will  not 

hold  on  the  regular  clay  auger  (No.  14). 

9.  5-inch  reamer  or  cutting  bit  for  enlarging  hole  made  with  No.  14.     It  is  used  on  same  guide  shown  with 

No.  12. 

10.  Taper  pin.     Used  in  "fishing''  for  last  piping. 

11.  10-foot  wooden  pole.     Used  just  a l)ove  the  clay  auger. 

12.  9-inch  reamer  or  cutting  bit  for  enlarging  hole. 

13.  9-inch  rock  drill. 

14.  3J-inch  Arkansas  clay  auger. 

15.  Extra  cutting  edge  or  "cutting  bit"  for  3i-inch  Arkansas  auger. 

16.  Key  for  holding  polos  while  unscrewing. 

17.  Regular  26-foot  wooden  pole,  showing  detail  of  lower  connection. 

18.  Iron  drill  rod,  sometime-s  used  instead  of  wooden  pole  in  drilling  through  the  "water  rock.'' 
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the  lower  end;  it  is  termed  ''making  a  slip/'  If  the  clay  is  very  dry  a  little  water 
is  added,  and  with  the  very  sticky  Cretaceous  clay  this  process  can  be  continued 
until  the  whole  length  of  the  auger  is  filled  with  a  cylinder  of  mud.  This  15  feet 
of  mud  represents  about  10  feet  in  depth.  Usually,  however,  the  auger  is  filled 
for  only  about  10  feet,  representing  7  feet  of  depth,  before  lifting  the  tools. 

When  rock  is  encountered  a  bar  drill  is  used  (PI.  XLVI,  2).  This  is  some- 
times attached  directly  to  the  wooden  poles  and  sometimes  to  iron  poles.  The 
drill  shown  is  fastened  to  a  solid  piece  of  iron  weighing  about  100  pounds,  which 
in  a  rough  way  corresponds  to  the  drill  bar  of  the  regular  cable  tools  (PI.  XLVIII). 

In  the  outfit  shown  in  PI.  XLVIII,  2,  the  drill  is  jumped  by  means  of  an  aux- 
iliary wheel  on  the  windlass  (fig.  25).  The  drill  rope  passes  through  a  pulley  in 
a  post  near  the  driller  and  a  second  pulley  on  a  pivoted  arm,  and  is  held  in  the 
supporting  post  by  a  wooden  wedge.  This  wedge  is  removed  and  redriven  when 
it  becomes  necessary  to  lengthen  the  drill  rope. 

When  sandy  layers  are  encountered,  which  will  not  hold  in  the  auger,  the 
sand  pump  is  used  or  enough  clay  is  dumped  in  the  hole  to  make  the  sand  stick 
together. 

In  cases  where  wells  of  larger  diameter  are  desired,  or  where  it  is  necessary 
to  enlarge  the  upper  part  of  the  hole  for  wooden  casing,  the  3-  or  3  J-inch  hole  made 
with  the  Arkansas  clay  auger  is  enlarged  with  a  reamer  (PI.  XLVI,  10,  12). 

9 

PUNCHED    WELLS. 

In  regions  where  there  are  uniform  clay  beds  without  rocks  or  bowlders  wells 
are  often  made  with  a  well  punch.  This  consists  of  a  cylinder  of  steel  or  iron  1 
to  2  feet  long  split  along  one  side  and  slightly  spread  (PI.  XLV,  8).  The  lower 
portion  is  very  slightly  expanded,  sharpened,  and  tempered  into  a  cutting  edge. 
In  use  it  is  attached  to  a  rope  or  wooden  poles  and  lifted  and  dropped  in  the  hole 
by  means  of  a  rope  given  a  few  turns  around  a  windlass  or  drum.  By  this  process 
the  material  is  forced  up  into  the  bit,  slightly  springs  it,  and  so  is  held.  W^hen 
the  bit  is  filled  it  is  raised  to  the  surface  and  emptied.  When  working  in  very  dry 
clay  water  is  sometimes  added  to  aid  the  bit  in  '^picking  up''  the  material.  Thin 
sand  layers  are  passed  by  throwing  clay  into  the  well  and  mixing  it  with  the  sand 
until  the  bit  will  take  it  up. 

This  process  is  not  very  extensively  used  in  this  region,  and  is  not  so  practi- 
cable as  the  Arkansas  clay  auger. 

SIMPLE    DROP   DRILL   OR    CABLE    RIG. 

It  was  early  learned  that  the  raising  and  dropping  on  stone  of  a  metal  bar 
with  a  horizontal  cutting  edge  would,  if  the  bar  was  turned  slightly  with  each 
stroke,  produce  a  circular  hole.  This  primitive  device  in  the  forrn  of  a  hand  drill 
bar  is  used  to-day  in  many  stone  quarries.  As  applied  to  well  drilling  the  bar 
was  at  first  attached  to  the  end  of  a  '* spring  pole"  made  by  firmly  fastening  the 
small  end  of  a  sapling  in  the  ground  and  fixing  a  support  near  the  base  so  that 
it  inclined  upward  at  an  angle  of  30°  or  more.  The  hole  was  drilled  by  the  '^spring 
of  the  pole,"  the  driller  keeping  it  in  motion  by  pulling  down  on  the  drill  rope. 


PLATE  XLVII 


WELL-BORINO  OUTFIT  OF    MR.  O.  B.  HIPP.  OF  GARLANDYILLE,  ARK. 


A.  lUmiig  with  clay  ttUf^cr  (PL  XLVI,  14)  and  woo<k*n  polos.  The  drill  poles,  with  auger  attached,  are 
turned  with  clump  uh  nhown,  and  when  the  auger  begins  to  choke  it  is  lifted  and  dropoed  by  the  boy 
turning  back  on  the  windlaHH  and  lotting  go.  This  jumps  the  dirt  up  in  the  bit  and  so  frees  the'  lower 
ond.  Tlii.H  pHN'OHH  in  n^{N*atod  until  the  bit  is  full,  when  it  is  lifted  to  the  surface  and  emptied.  By 
this  niothod  from  7  to  10  ft^t  can  be  bored  without  emptying. 

H.  Drilling  with  in>n  \mUkh  and  nn-k  drill  (PI.  XLIV^  2, 18).     Drill  is  jumped  by  means  of  pivoted  arm,  which 
is  |>UHhod  outward  and  then  freed  from  the  cogs  on  the  upper  wheel  of  the  windlass  (fig.  25,  p.  05). 
9K 


o 

z 

< 


UJ 

5 


METHODS    OF    WELL    MAKING.  99 

As  the  hole  deepened  the  rope  was  paid  out  and  the  limit  of  depth  was  determined 
by  the  elasticity  of  the  pole  and  the  ability  of  the  men  to  raise  the  tools  out  of  the 
well  when  it  was  necessary  to  remove  the  accumulated  drillings  with  a  sand  bucket 
or  sand  pump  (PI.  XLVIII,  5, '6).  In  time  the  lifting  of  the  tools  was  done  by 
horsepower  and  then  by  steam;  the  spring  pole  was  supplemented  by  a  walking 
beam  (PI.  XLVIII,  3),  whose  motion  depended  not  on  its  elasticity  but  on  power 
transmitted  from  an  engine  by  means  of  a  crank  shaft.  This  enabled  much  heavier 
tools  to  be  jumped,  and  with  improved  lifting  devices  greatly  increavSed  the  possible 
depth  of  wells. 

A  complete  ** string  of  tools/'  as  used  in  the  cable  rig,  is  shown  in  PI.  XLVIII, 
1,  and  the  method  of  operation  and  construction  of  the  derrick  is  illustrated  in 
PL  XLVIII,  3-7. 

For  the  successful  operation  of  the  cable  rig,  or  drop-drill  process,  it  is  necessary 
that  the  material  be  relatively  hard  and  brittle,  and  firm  enough  to  stand  up  without 
casing.  In  regions  where  hard  rock  is  at  the  surface  or  covered  with  but  a  rela- 
tively small  amount  of  unconsolidated  material,  which  must  be  penetrated  with 
a  casing  before  the  drilling  of  the  well  proper  begins,  the  cable  or  walking-beam 
rig  is  the  cheapest  and  most  commonly  used  method  of  sinking  deep  wells,  but  in 
regions  of  unconsolidated  strata,  such  as  the  Tertiary  and  Quaternary  beds  of  the 
Atlantic  and  Gulf  States,  drilling  with  cable  tools  is  impracticable,  and  for  large 
wells  either  the  jet  or  rotary  process  should  be  used. 

In  some  of  the  Cretaceous  beds  where  the  material  is  solid  enough  to  stand  up 
without  casing  the  cable  rig  has  been  successfully  used,  as  at  Texarkana,  Ark. 
(480),  but  even  in  this  material  better  results  can  usually  be  obtained  with  the 
rotary  process.  Cable  tools  were  tried  at  Gurdon,  Ark.,  in  the  same  strata  geo- 
logically as  at  Texarkana ;  but  here  the  material  caved  badly,  and  after  two  attempts 
the  well  was  abandoned.  It  could  have  been  finished  to  the  desired  depth  with 
the  proper  rotary  outfit. 

AUTOMATIC    SAND-PUMPING    OUTFIT. 

Drilling  a  well  with  a  cable  rig  involves  two  principal  operations — (1)  a  pound- 
ing up  of  the  rock  and  (2)  a  removal  of  the  drillings  with  a  sand  pump.  A  com- 
bination of  these  two  operations  has  resulted  in  a  process  which  is  of  great  value 
in  regions  of  unconsolidated  strata  where  the  ordinary  cable-rig  process  can  not  be 
used  with  advantage,  and  whicli  is  often  more  practicable  than  any  other  for  wells 
of  small  diameter  and  comparatively  shallow  depths  in  rock  regions. 

The  tools  may  be  described,  in  the  aggregate,  as  a  sand  pump  fitted  with  a 
drill  having  one  or  two  perforations  through  which  the  drillings  can  enter  the  sand- 
pump  barrel,  which  is  composed  of  sections  of  pipe  having  a  total  length  slightly 
greater  than  the  depth  of  the  well  (PI.  XLIX,  1).  When  this  "string  of  tools''  is 
**  jumped  "  by  a  spring  pole  or  walking  beam,  or  other  suitable  device,  such  as  shown 
n  PI.  XLIX,  4,  5,  the  drill  loosens  the  material,  which,  as  in  the  ordinary  sand 
pump,  passes  through  the  valve  into  the  drill  rods.  In  drilling  in  dry  material 
enough  water  must  be  added  to  make  a  rather  thin  mud  of  the  drillings  in  order  to 
enable  them  to  pass  the  drill  valve.     The  continuous  jumping  of  the  tools  pumps 


PLATE    XLVIII. 

CABLE    RIG   OR    DROP-DRILL   OUTFIT. 

1.  A  complete  "string  of  tools''  for  a  cable  rig.     The  auger  stem  or  drill  stem  is  used  to  add  weight  to  the 

drill  and  increase  its  force  of  impact.  The  jars  are  composed  of  two  linked  pieces  of  extra-quality  stee] 
having  a  slack  or  endwise  motion  of  6  to  9  inches  (No.  2);  they  enable  a  sharp,  quick,  upward  blow  to  be 
delivered  which  "jars"  the  tools  loose  when  they  become  fast.  The  sinker  or  sinker  bar  is  used  occa- 
sionally where  the  well  is  Glled  with  water  to  help  sink  the  cable  rapidly;  unless  placed  between  the  jars 
and  the  bit  it  adds  little  or  no  force  or  weight  to  the  drill. 

2.  "Jars,"  open. 

3.  Standard  rig  arranged  for  starting  the  hole  or  "spudding."    The  "string  of  tools"  is  jumped  by  means  of  a 

"jerk  line"  attached  to  the  crank  of  the  band  wheel.  As  the  drilling  progresses  the  tools  are  lowered  by 
gradually  unreeling  the  cable  from  the  "bull  wheel."  The  casing  or  pipe  is  "driven  in"  with  driving 
clamps  (No.  7),  attached  as  shown. 

4.  Temper  screw,  witii  cable  attached.     After  the  hole  has  been  sunk  for  some  depth  below  the  derrick  floor 

the  walking  beam  and  temper  screw  are  used.     The  string  of  tools  is  jumped  by  means  of  the  walking 
beam,  and  the  tools  are  lowered  as  the  drilling  progresses  by  means  of  the  temper  screw. 
5, 6.  Sand  pumps  or  bailers;  5,  Common  form  with  steel-flap  valve;  6,  form  with  dart  valve.     When  the  accu- 
mulations of  the  drilling  in  the  well  impede  the  progress  of  the  drill,  the  tools  are  lifted  by  reeling  up 
the  cable  on  the  bull  wheel  and  the  drillings  are  removed  with  the  sand  pump.    The  temper  screw  is 
then  wound  up  or  "elevated,"  the  tools  lowert^d,  and  the  drilling  resumed. 
7.  Driving  blocks.  * 

100 


U.  a.  OEOLOQICAL  SURVCV 


raore««iOMAL  paper  no.  46    pl.  xlvhi 


G.E1.T  FfK>M  OAtfD  WMECL 

TO  BULL  tfHEEL 


IMP^LlVEM 


CABLE  RIG  OR  DROP-DRILL  OUTFIT. 
WELL    MAKING. 


METHODS    OF   WELL    MAKING. 


101 


the  drillings  through  the  drill  rods  without  regard  to  the  depth  of  the  well,  and 
finally  throws  them  out  at  the  surface. 

The  principle  which  makes  the  elevation  of  drillings  in  this  manner  possible 
may  be  briefly  explained  as  follows :° 

The  drill  is  so  shaped  that  when  it  falls  it  tends  to  compress  the  water  and  air 
in  the  lower  part  of  the  hole,  and,  in  properly  shaped  tools,  this  force  is  suddenly 
brought  to  a  culmination  by  a  curved  surface  andthus  pops  the  valve  open  and 
allows  the  ingress  of  the  water  and  drillings.  In  a  way  it  is  somewhat 
analogous  to  the  sudden  development  of  pressure  in  the  hydraulic 
ram,  by  which  water  is  elevated  to  considerable  heights,  only  here 
the  power  is  developed  not  by  the  fall  of  a  column  of  water,  but  by 
the  gravity  drop  of  a  string  of  tools. 

The  theory  of  action  is  so  intimately  connected  with  the  efficiency 
of  the  drill  that  it  may  be  well  to  call  attention  to  some  of  the  fea- 
tures of  a  well-made  self-cleaning  drill.  It  should  be  circular  at  the 
upper  end  and  have  a  diameter  very  slightly  less  than  the  width  of 
the  cutting  edge.  The  blade  should  be  flat  and  suddenly 
curve  at  the  top  in  order  to  obtain  the  effect  of  a  conical 
compression  in  a  very  short  space  (compare  figs.  26,  27). 
If  this  curv^ed  area  were  slightly  coned  toward  the  open- 
ing (not  so  much  that  large  fragments  or  pebbles  would 
be  likely  to  jam)  a  further  increase  in  force  would  be 
gained,  and  the  maximum  amount  of  lifting  power  would 
be  developed  with  the  least  expenditure  of  energy.  In 
practice  additional  valves  opening  upward,  called  drill 
rods  or  blind  valves  (PI.  XLIX,  2,  3),  are  added  in  the 
drill  stock.  They  relieve  the  bottom  or  drill  valve  of 
some  of  the  downward  thrust  of  the  drillings,  and  so 
increase  the  efficiency  of  the  outfit. 

The  continuous  sand  pumping  and  the  method  of  drilling  and 
driving  the  casing  at  the  same  time,  by  clamping  the  drive  block  to 
the  drill  rods,  make  it  possible  to  pass  through  beds  of  relatively 
caving  material  which  can  not  be  handled  with  the  ordinary  cable  rig. 
'  The  important  feature  of  this  rig  from  a  water  standpoint,  and 
the  one  which  makes  it  of  peculiar  utility  for  sinking  water  wells  in  the 
Coastal  Plain  region,  is  that  it  is  impossible  to  pass  a  water-bearing 
stratum,  no  matter  how  small,  without  being  aware  of  its  presence.  In  the  jet 
process  it  is  very  easy  to  pass  a  water-bearing  stratum,  and  with  the  rotary 
process,  in  which  very  muddy  water  is  used  that  commonly  plasters  up  any  small 
sand  beds  encountered,  the  determination  of  water  horizons,  unless  they  are  very 
large,  is  comparatively  impossible. 

This  type  of  rig  has  been  used  at  a  number  of  points,  notably  about  Shreveport, 
and  combined  with  a  small  jetting  outfit  it  is  now^  supplanting  the  boring  outfits  in 
the  deep  wells  in  the  Cretaceous  region.  It  is  peculiarly  adapted  for  work  in  the 
Eocene  beds,  and  will  doubtless  become  one  of  the  commonest  forms  used  in  the 
development  of  this  section. 


FiQ.  27.— A  bad- 
1..  3hap:*(l  self- 
cleaning  drill. 
Shoulder  does 
not  (ill  the 
hole,  and  drill- 
ings rush  past 
the  opening 
without  lift- 
ing valve  with 
m  a  X  i  in  u  m 
force.  This  Is, 
however,  a 
very  good 
shape  for  a 
jetting  outfit 


Fio.  2e.— A  well- 
shaped  self- 
cleaning  drill. 
Shoulder  is 
circular  and 
almost  com- 
pletely fills  the 
drill  hole; 
blade  is  flat 
and  suddenly 
curves  at  the 
top,  thus  de- 
veloping the 
m  a  X  i  m  u  m 
force  In  the 
space  where  it 
is  most  needed 
to  pop  open 
the  drill  valve. 


ol  am  indebted  to  Dr.  Arthur  L.  Day,  physicist,  of  the  United  States  Geological  Survey,  for  suggestions  in  this  matter. 


PLATE    XLIX. 

AUTOMATIC    SANIVPUMPING    PROCESS. 

1.  A ''  string  of  tools  '*  for  automatic  sand-pumping  outfit.     The  drill  varies  somewhat  in  size,  length,  and  shape, 

hut  is  characterized  hy  the  presence  of  a  leather  valve  which  allows  the  drillings  to  enter  and  prevents 
their  egress,  as  in  the  sand  pump  (PI.  XLVIII,  5,  6).  The  '*  drill  stock  '*  or  drill  rods  are  commonly  1  to 
1)  inch  pipe,  though  in  wells  3  to  4  inches  in  diameter  a  short  length  of  2^inch  pipe  is  sometimes  placed 
above  the  drill. 

2,  3.  Drill  rod  or  blind  valves:  2,  Leather  drill-rod  valve,  with  large  opening;  3,  metal  drill-rod  valve,  with 

small  opening.     One  or  two  drilkrod  valves  are  inserted  in  the  drill  rods,  the  number  depending  on  the 
character  of  the  material  being  drilled.    They  distribute  the  weight  of  the  column  of  drillings  along  the 
drill  rods  in  the  downward  thrust,  and  allow  pumping  to  continue  if  anything  happens  to  the  drill  valve. 
4.  Common  device  for  "jumping"  or  "churning"  the  tools.     The  rope  is  given  a  few  turns  around  the. lifting 
spool  or  dnim,  and  the  drill  pipe  alternately  raised  and  lowered  by  tightening  and  loosening  the  rope. 
This  "churning"  drills  the  hole,  as  in  the  cable  rig  (PI.  XLV^III),  and  by  means  of  the  valves  (1)  auto- 
matically elevates  the  drillings  through  the  hollow  drill  rods.    The  casing,  armed  with  a  driving  shoe 
(PI.  L,  5),  is  driven  in  the  hole  made  by  the  drill  with  some  form  of  drive  weight.    This  is  lifted  and 
dropped  in  the  same  manner  as  the  drill  rods.     Sometimes  the  drive  block  is  bolted  to  the  drill  rods  and 
the  whole  weight  of  the  t<x)ls  thus  utilized  in  driving  the  pipe. 
5  a,  b,  c.  Improved  device,  used  on  the  "Ohio  tubular  well-drilling  machine,"  for  rapidly  and  regulariy  lifting 
the  drill  rods. 

6.  Automatic  .sand  pumping,  enlarging  "  paddy  "  or  expan.sion  bit,  for  use  in  unc-onsolidated  matfiriah. 

7.  Automatic  .sand  pumping,  enlarging  shoulder  bit,  for  use  in  rock. 

102 


li,  «4   OCDLCUiqAL  tuKvCv 


PffaFU^10'44.L   f*KA   hOv  *6      PU   XLIM 


AUTOMATIC  SAND-PUMPING  PROCESS. 
WELL    MAKING. 


METHODS    OF    WELL   MAKING.  103 

JETTING   PROCESS. 

In  the  jetting  process  the  material  is  loosened  and  the  drillings  are  elevated  to 
the  surface  by  means  of  water  under  pressure.  Its  use  is  entirely  restricted  to 
unconsolidated  materials.  The  water  is  conducted  into  the  well  by  means  of  pipes 
of  relatively  small  diameter,  called  wash  pipes,  jet  pipes,  or  drill  pipes,  and  is 
directed  downward  near  the  bottom  of  the  well  by  means  of  a  suitable  bit  (PL  L, 
3,  4;  fig.  27).  The  drill  is  turned  from  time  to  time  by  means  of  a  clamp  or  wrench, 
and  so  keeps  the  hole  true  and  aids  the  water  in  wearing  away  more  resistant  masses 
of  clay  or  like  substances.  When  local  hardened  strata  are  encountered  the  drill  is 
lifted  and  dropped,  as  in  the  drop  drill  or  cable  rig  and  the  automatic  sand-pump 
outfit.  If  there  are  many  *' shells  of  rock^'  which  require  to  be  drilled  in  this  manner 
it  is  often  advisable  to  insert  in  the  drill  rods  a  blind  valve  (PI.  XLIX,  3),  upside 
down,  with  a  spring  to  keep  the  valve  pressed  up  against  the  valve  seat  in  order  to 
prevent  the  drillings  from  entering  the  drill  and  choking  it  when  the  tools  are 
dropped. 

The  casing  is  usually  driven,  but  in  some  instances  it  is  possible  to  use  a  paddy 
or  expansion  drill  (PI.  L,  2,  4),  which  makes  the  hole  larger  than  the  casing  and 
enables  it  to  settle  of  its  own  weight  when  moved  with  a  pipe  wrench  from  side  to 
side  (PI.  L,  1). 

This  process  is  better  suited  for  drilling  wells  of  large  diameter  than  the  auto- 
matic sand-pumping  process,  and  is  admirably  adapted  for  use  in  the  unconsoli- 
dated materials  of  the  Coastal  Plain. 

ROTARY    PROCESS. 

The  rotary  process  is  but  a  development  of  the  jetting  process,  from  which  it 
differs  mainly  in  that  the  more  or  less  irregular  turning  of  the  drill  rods  by  hand  in 
the  jetting  process  is  here  replaced  by  regular  and  rapid  turning  by  a  revolving  table 
or  rotary  moved  by  machinery.  When  the  character  of  the  material  is  such  that 
the  ordinary  fishtail  bit  can  be  used  (PI.  LI,  3)  the  rotary  process  is  very  little  differ- 
ent from  the  jetting  process,  except  that  the  larger  machinery,  pumps,  and  derrick 
commonly  used  in  rotary  outfits  permit  larger  holes  to  be  drilled.  The  fishtail  bit 
is  used  when  the  material  does  not  cave  readily  and  when  the  water  pressure  and 
the  plastering  of  the  sides  with  the  mud  in  the  wash  water  will  make  it  stand  up. 
Under  favorable  conditions  holes  may  be  drilled  many  hundred  feet  in  this  manner 
without  casing,  the  bit  then  removed,  and  all  the  casing  inserted  at  one  time. 

The  constant  rotation  and  the  high  water  pressure  used  enables  the  rotary  to 
be  employed  in  a  manner  entirely  different  from  any  other  outfit  and  makes  the 
process  peculiarly  fitted  for  penetrating  very  caving,  unconsolidated  materials.  In 
such  instances  the  casing,  armed  with  a  toothed  cutting  shoe  (PI.  LI,  4),  is  itself 
used  for  the  wash  pipe  and  the  water  and  drillings  returned  to  the  surface  between  it 
and  the  wall  of  the  hole.  In  practice  the  wash  water  is  mixed  with  fine  clay,  and  this 
very  muddy  water  tends  to  plaster  up  any  sand  beds  encountered  and  so  prevent 
any  loss  of  water  and  consequent  reduction  of  head.  Constant  motion  and  water 
pressure  are  required,  and  in  order  to  facilitate  the  addition  of  drilling  pipe  two 
water  swivels  are  employed.     When  the  hole  has  been  drilled  to  such  a  depth  that 


PLATE    L. 

JETTING    PROCESS. 

1.  Jotting  process.     Water  enters  drill  pipe  or  jetting  pipe  by  hose  from  force  pump  and  emei^ges  from  the  two 

holes  in  the  drill  as  jets  direrted  downward  or  toward  the  bottom  of  the  well.  The  drillings  loosened  by 
the  jet  and  the  drill,  which  is  oi*casionally  turned  by  a  clamp  or  wrench,  are  carried  to  the  surface  with 
the  upward  current  of  water  between  the  drill  pipe  and  casing.  If  the  hole  is  not  lai^  enough  to  allow 
the  pipe  to  settle  of  its  own  weight  when  turned  with  a  pipe  wrench,  it  is  driven  with  a  drive  block. 
Sometimes  a  solid  drive  head  is  used  on  top  of  the  casing,  sometimes  a  drive  plate,  and  sometimes  only  an 
extra  heavy  tee  or  specially  constructed  drive  head  or  tee. 

2.  Paddy  or  expansion  drill  in  operation.     This  enables  a  hole  larger  than  the  casing  pipe  to  be  drilled,  and  in 

favorable  material  makas  driving  unnecessary. 

3.  Paddy  or  expansion  d^ill,  closed  for  lifting  or  lowering  in  the  hole. 

4.  Common  jetting  drill.     This  shape,  with  the  attachment  of  a  valve,  is  often  used  in  the  automatic  sand- 

pumping  outfit,  hut  for  heat  results  the  shape  should  be  modified.     (See  p..  101.) 

5.  Drive  shoe.     Tempered  steel  or  iron,  nnth  cutting  edge,  for  use  on  end  of  casing  pipe. 

6.  A  simple  jetting  outfit.     Designed  and  used  by  Roy  S.  Barker  in  drilling  test  holes  on  Long  lahmd,  New 

York.     In  this  the  drive  weight  is  lifted  by  two  men  standing  on  a  wooden  platform  clamped  to  the  casing, 
and  the  weight  of  the  men  aids  in  sinking  the  casing. 
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PLATE    L. 

JETTING    PROCESS. 

1 .  Jotting  process.     Water  enters  drill  pipe  or  jetting  pipe  by  hose  from  force  pump  and  emerges  from  the  two 

boles  in  the  drill  as  jets  directed  downward  or  toward  the  bottom  of  the  well.  The  drillings  loosened  by 
the  jet  and  the  drill,  which  is  occasionally  turned  by  a  clamp  or  wrench,  are  carried  to  the  surface  with 
the  upward  current  of  water  between  the  drill  pipe  and  casing.  If  the  hole  is  not  lai^  enough  to  allow 
the  pipe  to  settle  of  its  own  weight  when  turned  with  a  pipe  wrench,  it  is  driven  with  a  drive  block. 
Sometimes  a  solid  drive  head  is  used  on  top  of  the  casing,  sometimes  a  drive  plate,  and  sometimes  only  an 
extra  heavy  tee  or  specially  constructed  drive  head  or  tee. 

2.  Paddy  or  expansion  drill  in  operation.     This  enables  a  hole  larger  than  the  casing  pipe  to  be  drilled,  and  in 

favorable  material  makes  driving  unnecessary. 

3.  Paddy  or  expansion  drill,  closed  for  lifting  or  lowering  in  the  hole. 

4.  Common  jetting  drill.     This  shape,  with  the  attachment  of  a  valve,  is  often  used  in  the  automatic  sand- 

pimiping  outfit,  but  for  best  results  the  shape  should  be  modified.     (See  p..  101.) 

5.  Drive  shoe.    Tempered  steel  or  iron,  with  cutting  edge,  for  use  on  end  of  casing  pipe. 

6.  A  simple  jetting  outfit.     Designed  and  used  by  Roy  S.  Barker  in  drilling  test  holes  on  Long  Island,  New 

York.     In  this  the  drive  weight  is  lifted  by  two  men  standing  on  a  wooden  platform  clamped  to  the  casing, 
and  the  weight  of  the  men  aids  in  sinking  the  casing. 
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PLATE    LI. 

ROTARY    PROCESS. 

1.  Rotary  outfit.     Water  is  forced  from  pump  through  water  swivel  and  down  casing  or  drill  pipe  and  returns 

to  surface  as  shown  (No?.  3,  4).  The  pipe,  which  is  armed  with  a  rotary  shoe  (No.  4)  or  a  fishtail  bit 
(No.  3),  is  constantly  rotated  hy  means  of  a  rotary  or  revolving  table  (No.  2).  The  drillings  loosened  by 
the  water  and  the  drilling  bit  are  brought  to  the  surface  by  the  return  current  outside  the  drilling  pipe  or 
casing. 

2.  Revolving  table,  hoisting  machinery,  and  wat:*r  swivel  of  (^hapman's  rotarj'. 

3.  Fishtail  bit. 

4.  Toothed  or  rotary  bit. 

5.  Back-pressure  valve:  (x-rasionally  used  U'tween  <*ouplings  to  keep  drillings  from  entering  wash  pipe  and 

to  prevent  a  "  back  (low  "  when  the  water  swivel  is  unscrewed  to  allow  new  lengths  of  pipe  lo  be  added. 
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were  introduced  in  this  region,  as  they  have  been  within  the  last  ten  years,  the 
"machine  men*'  had  to  meet  the  competition  of  the  "hand- tool  men''  and  so  prices 
have  been  kept  down.  It  should  be  added  in  explanation  of  these  prices  that  it  is 
usually  understood  that  the  board  for  the  drillers,  and  horse  feed,  will  be  furnished  by 
the  persons  for  whom  the  well  is  being  drilled,  who  will  also  furnish  the  casing.  As 
this  is  generally  made  of  a  few  rough  yellow-pine  boards,  which  can  be  obtained  at  a 
near-by  mill,  it  is  not  a  very  important  item  of  cost. 

In  the  Tertiary  regions,  where  water  can  generally  be  obtained  in  shallow  dug 
and  driven  wells,  the  demand  for  deep  wells  has  not  been  so  great.  However,  with 
the  rapid  development  of  this  section  in  the  last  fifteen  years,  large  and  permanent 
water  supplies  have  been  demanded  for  manufacturing  purposes  and  deep  wells  have 
been  put  down  at  many  points.  The  first  of  these  wells  were  put  down  by  well 
drillers  from  other  sections  of  the  country.  The  cost  was  necessarily  high,  and  the 
prices  have  been  pretty  well  maintained  to  this  time.  The  usual  charges  range  from 
$1  to  $4  a  foot  without  casing,  and  while  very  large  compared  with  the  cost  of  wells  . 
in  the  Cretaceous  region  they  are  but  slightly  higher  than  those  on  Long  Island, 
New  York.  The  development  is  now  largely  restricted  to  wells  for  mills,  ice  factories, 
and  waterworks,  but  conditions  are  very  favorable  for  extensive  developments  for 
domestic  and  plantation  purposes.  Small  jetting,  automatic  sand-pumping,  and 
hand-boring  outfits"  are  well  adapted  for  such  developments,  and  for  ordinary  wells 
200  to  400  feet  deep  they  should  almost  entirely  supplant  the  larger  rigs.  The 
following  example  illustrates  the  difference  in  cost:  Wells  put  down  in  Avoyelles 
Parish  100  to  150  feet  deep  into  the  Port  Hudson  gravels  by  professional  well  drillers 
cost  $2  to  S3  per  foot.  Judge  Morrow,  of  Rapides,  Rapides  Parish,  has  put  down 
three  wells  102  feet  deep  in  the  same  material  with  a  jetting  machine  at  an  average 
cost  of  39  cents  per  foot. 

Statistics  regarding  the  cost  of  wells  in  this  region  are  given  in  the  following 
tables,  which  arc  based  on  reports  from  various  sources.  In  some  instances  it  is 
probable  that  the  total  cost  given  does  not  include  the  cost  of  casing,  and  that  the 
amount  given  under  "Average  per  foot"  should  be  transferred  to  the  column  ^'Aver- 
age per  foot  without  casing." 

a  The  bits  shown  in  PI.  XLV  arc  much  tx;ttcr  adapted  for  work  in  tho  Tertiary  strata  than  the  specialized  clay  bit  used 
Jn  the  Cnaaceous  strata  (Pi.  XLVl  14). 
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Cost  of  deep  wells  in  the  Cretaceous  strata  in  southwestern  Arkansas. 


Location. 


Cost. 


Weill 
No.  I 


County. 


Town. 


Total  I  Diam-  Size  and  length 
depth.  I  eter.  j      of  casing.      '    Total 


Year 


o^™*^    l^rfof^t,   drilled.' 


Remarks. 


Feet.    Inches.  Tnche8.\    Feet. 


28     Clark Arkadnlphla..!        321  ,      6-4 


J 


29  ' do I  Beimo. 

30  i do I do. 

32  I do I do. 


...do... 


.do.. 


.do Bradshaw.. 


36 

46  .... 

47    do ' do. 

53  I do I  Curtis.... 

58  I do j do.... 

65  j do I do 

71    do Daleville. 

80   do '  Ourdon... 

88  ' do [ do.... 

91  ' do I do.... 

99    do ' do.... 


106 
114 


do 

do 

156  I  Ilompstcad  . 
159  , do 


160 


I 


.do. 

.do. 

.     ! do. 

212  I do. 

215  I do. 

216    do. 

217  I do. 


219 do 

i O" 

252  I do 

322  ' do 

I do 

347  i do 

I 

348  I do I do 

352  j do I do 


UoUywood.  ..j 

Okolona 

Bell ' 

do I 

do I 

Fulton • 

do I 

do I 

do 

do ' 

Fulton  (Spru- 
del}. 

Fulton I 

Garlnndvillc. 

Guonisoy 

Hopo 

do 

Spring  Ilill... 


187 
175  , 
177  ' 
235i 
325 
175  ' 
146  I 
115  i 
150  i 
410  , 
143 
222 
358 
315  i 
89 

280  I 
135 
180 
230  ' 


6  1. 
3i. 

'\ 
3i 

3i. 

4    . 

4    . 

4    . 

4 

4    . 

3i. 

3i. 

31- 

4  . 

5  . 
3 

4  . 
4  . 
4    . 


t>30 

M7 

^31 

30 


I 

$50.00 
35.00  ' 
35.00 
40.00  ' 
60.00  I 
80.00  I 
25.00  I 
25.00 


a  S2.  no 

'J      a  1. 25 
a  1.00 


I 

1901     I  Jetting  outfit. 


4       20-40  1        30.00 


$0.27 
.20 
.20 

+  .19 
.18 
.46 

.22 ; 

.20  , 


I. 


I 


b30 
b40  ' 
b54  I 


280  I 


40.00  1 

50.00  I 
125.00  I 

80.00 

35.00    . 

300.00  I 

I 


.28    . 

.22!. 
.35  I 
.25  I 

I 


1.07  I. 


.35 
.25 
.25 

.44 

.40 

.54 

c .  40-.  50 


175  1 
173  I 
192  I 
170 
235  ' 


100.00  ' 


60  ; 

657  ' 
16  ! 

50  '• 


200.00 


357  I do I  Washington.. 

365  ,  Howard ,  Allbrook 

366  I do do 

374  ' do do 


296  ! 
100-300  1 
232  I 
500 
400  i 
434  ' 

500  I 

500  I 


3  , 

3i. 

3  I 
9-6 
2-3    . 

4 


.57  1. 
, I 

<*.  12  |. 

■":«'. 

! 
.32  ''. 


.50  I 
.25 


.25 


630 
3<.K) 


75.00  I 
,400.00  , 


.32 
2.80  i 


375 
380 
393 
402 
433 
447 

448 


do do 

do do 

do C^nlerpoint . . 

do Saratoga ' 

Little  River.    Arkinda ' 

do Rocky    Com-  I 

fort. 
do do 


245 
347§' 
230  ' 

496  ! 
430  I 
320  I 
500  I 
788  , 
290  : 
500 

560 


14 
2  ' 

li 
2 

^ 

4-3 
3-2 

2  I 
2  i 

3-2-1  , 
4  , 

4-3-2  , 


btiO  ' 


94  , 
30  , 


231.85  I 
150.00  I 


.46  ' 
.30  i 


2| 

30  1 

113.25 

1 

125.00 
200.00 

.54 

4  ' 

42  i 

.40 

3I 

40| 

100.00 

.23 

i 

100.00 
250.00 

.31 

2  1 

110  1 

.50 

3-2-1  1 

720' 

I 

500.00 

.63 

1 
4 

30l 

250.00 

.50 

.40 
.30  ' 


I 


I 


72     +350.00  I        .62  I. 


1893 

1896  I 
1902 
1902  ' 

1897  I 
1901  I 

I 


1902 
1902 
1893 
1903 
1903 
1901 
1881 
1901 
1885 


1902 


1898 


1893 
1904 


.  30-.  50   1902 
1902 


1901 
1902 

1901 
1886 
1900 


I     1901 

'.30  i     1902 
1.00  \ 


Hand  boring  tools. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jetting  rig. 
Hand  boring  tools. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Do. 
Do. 


Domestic  wells. 
Automatic    sand- 
pumping  outfit. 

Do. 

Do. 

"Machine  well." 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


1902 


Do. 


o$2  p«r  loot.  (^-100  feet:  $1.20  per  foot,  100-200  feet;  $1  per  foot,  200-321  feet:  Statement  of  J.  M.  Phillips,  well  drillor. 

t>  Casing  of  pine  boards. 

c  Oeneral  statement  of  Chas  D.  Hudson,  well  driller;  40  cents  per  foot  down  to  250  feet;  50  cents  per  foot  below  250  feet. 

d  Probaoly  does  not  Include  labor  ot  owner. 

«  Does  not  include  moving  rig,  extra  help,  board,  horse  feed,  etc. 
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Cost  of  deep  weUs  in  the  Cretaceous  strata  in  aouthy^estem  Arkansas— Continued. 


1 

Location. 

Total 
depth. 

1 

Dlam-{ 
eter. 

1 

Size  and  length 
of  casing. 

Cost. 

Year 
drilled. 

Well  1 
No.  1 

County. 

1        Town. 

1 

Total. 

Aver- 

Average 
per  foot,  • 
without 
casing.  1 

Remarlcs. 

1 

' 

Feet. 

1            1 
Inches.  Iiuihes.\ 

Feet. 

i 

' 

492 

Nevada . . . 

..    Emmet 

172 

4i 

4  , 

a30 

S50.00 

$0.29 

1890 

"Machine  well." 

517 

do.... 

. .    Lanoaburg... 

465 

2 

2, 

425 

300.00 

.641 

10.351 



Do. 

518  ' 

do.... 

do 

568 

31 

3' 

030 

100.00 

.18 

.18 

1804 

Do. 

519  ! 

do.... 

..' do 

540 

3-2 

3I 

032 

150.00 

.28  1 

.28  1 

1892 

Do. 

563  ' 

do.... 

..    Prescott 

375 

3J 

4I 

C47 

75.00 

.20  1 

1901 

Hand  boring  tools. 

5<«  , 

do.... 

do 

433 

3J 

.:...'. 

80.00 

.18  1 

1 

1901 

Do. 

do.... 

do.... 

do 

do 

100-400 
170 

3 

6 

1 

1 

.25" 
I 

1902 
1901 

Do. 

579 

6  1 

170 

100.00 

.59I 

Do. 

582' 

do.... 

do 

170 

3 

35.00 

1 

.21  ! 

1902 

Do. 

615  ' 

do.... 

..    Verde 

428 

4 

4  , 

30 

140.00 

.33  1 

1 

1888 

Machine  tools. 

G19  ' 

do.... 

do 

380 

2 

2 

36 

85.00 

.22  1 

1900 

Do. 

G20 

do.... 

do 

359 

2' 

2i' 

40 

110.00 

.31  1 

1894 

Do. 

621 

do.... 

do.... 

do 

do 

390 
419 

2 

3  1 
3  i 

45 
30 

100.00 
130.00 

,26l 
.31  1 

1902 
1891 

Do. 

023 

1 

Do. 

624 

do.... 

do 

473 

3 

3 

26 

100.00 

.21  i 
(    *.12i 

*.i2a; 

1898 

Do. 

Pike 

. .    Bowcn   

100-350 

3 

1     b.25 
fc.50 

6.25  i 
6.50  1 

1 

1902 

Hand  boring  tools. 

a  Casing  of  pine  boards. 

6Welisnotovr>r200fc*etdeep,  $25:  every  additi<mal  foot  to  300  feet,  2.0  conts  per  foot:  every  additional  foot  over 300  feet, 
50 cents  per  foot:  Statement  of  J.  IJ.   Dillon,  well  driller. 

Cost  of  deep  weUs  in  the  Tertiary  ami  Quaternary  strata  in  sontJ^rn  Arlcansafi. 


Location. 


Well  I 
No.  i 


County. 


15  I  Bradley  .. 

19  I do 

24  I  Chicot 

125  '  Cleveland. 

I 

126  , do 


Warren 

do 

Dermott 

Clio  (Anderson  I 


Cost. 


Total    Diam-  Size  and  length 
depth.!  cter.         of  casing.         Totnl 


Aver-    Average     Year 
age     '  per  foot,   drilled, 
per       without 

foot.      casing. 


Remarks. 


Feel.   Inches,  fnchrs.     Ft  ft. 


I 


Draughon. 


127  I do. 


128  , 

129 

130 

139 

142 

143 

148 

412 


.do.... 

do.... 

do 

Columbia. 
Dallas.... 

Deshf 

Divw 

Jefferson.. 


Kedrt>n  (Kendalls.! 

Kingsland 

do 

do 

Taylor 

Fordyce 

Arkansas  City 

Montie<»llo 

Pine  niulT 


419     Lafayette.  Frost villo 

I 

427    do Stamps.. 

458     Miller Boggy... 

628     Ouachita  .  Hcarden. 

63<)    <1() Caiiulcn.. 


196 

4 

4 

196 

$400 

S2  04    . 

1902 

(>48  , 

2i 
4 

2i 
4 

(?)648  ' 
650 

1.200 
1.500 

1.85    . 
2  00    . 

1902 
1902 

750 

432 

2i 

24 

432  ' 

1.000 

2  31    . 

1890 

(  1898 
1  1901 

[4  wells  put  down 

117  ' 

4 

4 

117 

100 

.85    . 

1    by     mill    com- 

1    pan.v. 

457  ■ 

3  ' 
2i. 

3 

450 

1,000 
210 

2.  19  , . 
.85 

1901 
1901 

1 

247  i 

10.61 

1  "Punched  well." 

200  ■• 

3    . 

100 

.50    . 

1901 

1  Jetting  process. 

376  ' 

2i. 

276, 

.73    . 

1900 

1          Do. 

305  1 

4 
4    . 

()    . 

4 

305 

700 
1.800 
(?)  1,000  ' 

2.30    . 
3.05    . 
1.82    . 

1902 
1901 
1894 

502 

550  1 

750 

8    . 

8-4) 
4 

8-6 
4 

1105 
15t. 

3.000 
3.500 

4  00    . 
3  87    . 

1899 
1898 
1895 

\m 

156 

4.00 

1 

15(i 

6 

6 

151) 

4.00 

1902 

415 

8 

S 

345 

2.200 

5  30 

13.60 

1902 

1  Rotary. 

250 

4-2J 

4 

150 

500 

2.00    . 

LOOl 

C. 

6 

001 

2.  (iOO 

2.60    . 

1896 

'  Rotary  process. 

l.T) 

2 

2 

r.io 

1.50 

1885 

o  owiKT  furnished  i)ipe  and  stoain  to  run  machinps. 
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Cost  of  deep  wells  in  the  Tertiary  and  Quaternary  strata  in  northern  Louisiana. 


Well 
No. 


Location. 


County. 


757  ■  Avoyelles 

758  i do... 

750  I do... 

763  , do... 

767  ' do... 

768  I  Bionvillc. 
768.\ do... 

773  I  Dossier. . 

774  ' do... 

do... 

do... 

78    do... 

i 


779 

781  ! 

7*19   I 


..do... 
..do... 
..do... 
784  I do... 


786  I do... 

I 
789    do... 

791  I do... 

794  I do... 

798  ;  Caddo... 


803 

805 
807 


811 
823 

820 

829 
812 

817 


....do... 


....do... 
....do... 

....do... 

....do... 

....do... 

....do... 
....do... 
....do... 


I 

828  I do.... 

8<i4     Clalborno, 
877     Grant 

880    do... 

881  I do... 


Town. 


Runkie 

do 

do 

Mansura 

Marksvillc... 

Arcadia 

do 

Antrim 

do 

AUontown. .. 

.Vntrim 

Benton 


Total 
depth. 


Dlara-  Sire  and  length 
eter.         of  casing. 


Total. 


Cost. 


-\ver- 
ago 
1    IXT 
foot. 


Inches.  Inchfu. 
4    

i  4    ' 

4    

6    


Fed. 


8250. 00 

..' 522  00 

400. 00 

500. 00 

(i-4 1.400.00 


do....... 

do 

Bolinger 

Bossier  City., 

do 


8H"» 
5-3i  . 

4 


5 

2i 

3 

2J. 
4 
2i 


Not  cnsfHl. 
480 

4  28«i 
r.  '233  ' 

5  110 


1.500.00 


250.00 
1.000.00 


TiOO.  00       3  06 


Curtis 

Foster 

I'oole 

Blanohanl 

Missionary . . .' 

Rohson I 

Shroveport ... 

do I 

do 

I 
do 

do ' 


3 

4-2  !. 
3 

3-2 


0 
2 
2J 
3 


170 
80 


100 
150 


380.00       1.09 


6550. 00       2. 82 


300.00 
300.00 


Feet. 

125 

158  i 

140 

110 
aSOO 

540 

535 

28») 

233 

110  ' 

300 

350 

196 
170 
235 
350 

105 

197 
210 
300 
185 

290 

225  ' 
996 

280 

33S 

225 

338 
201 
324 

150 
180 
290 

' do 210  i 

Stntolino 285 

Colfa.x \,\iX\ 

Tollock 910 

1  Hwhclle.      .         '5.^5 

a  Depth  paid  lor. 

6  Amount  paid  drillers 

« Contract  i)rice  wim  certain  alipuiations  as  lo  yield 

<«  First  100  feel  $1  M  \)cr  loot,  ihmow  100  leet  *2  per  loot. 

eStaiemeni  ot  arilier 

/  Contract  price  lor  drlJJlng.  owners  to  lurnish  everything 


-\ver- 
age  per 
'    foot. 

Willi-  I 

I     ""^     I 
'casing. ' 


Year 
drilled. 


Remarks. 


$2.00    '     HK)1 


3.  :u) 
2. 8tl 
4.54 
1.75 
2.77 


1897 
1902 
1902 


$2.77 


4.00 
4.  CM) 
2.27 
3.33 


1901 
1893 
1896 
1902 
189i» 
1898 


2.0t) 
2.00 


1.52 
1.43 
1.65 


1897 
1898 


100 
132 
158 


1.25 


4  I. 
4 

4-2i{ 

li-4 
I 

2Hi  ] 
6-4    . 


!(?)1.00 


4      (?>99<i     8,000.00 
4  83    I 

69 


f 


2i 
0 
4 

2i 


500.00 


96    1 

'fl.ll7..V) 

82    I 


8.03 
1.79 

1 .  'M) 


1897 

1900 

189S 
l.Siil 


I  rfl.SO 
1     2. 00 


-do. 
.do. 


2i  ... 

4-2ij 

4 

25 

SO 
69 

6-4 

6-4  '   

6-4    . .      

2i 

2i 

80 

3-2    .. 

2i 

900 

8-6-4 

300  00 

I     700. 00 

650.  a) 
650  00 

(ao  00 

250.00 

:i{\5  (K) 

2  5(X)  00 

1 , 70U  00  ' 

4  .MX)  0<J 


2.  16 

4.20 
3  61 
2  24 

1  19  ' 
1.28 

2  M 
I  87 
1   ib 


Jetting  machine. 

.Vutomatic    sand- 
pumping  rig. 
Do. 
Do. 

Automatic    sand- 
pumping  rig. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 


Rotary  process. 

Automatic    sand- 
]iuniping  rig. 
Do. 

Do. 


1901 

Do. 

IMU 

Do. 

1901 

Do. 

1902 

1 

1 

1912 

Do. 

1902 

J 

1S97 

Do. 

l'.<()0 

Do. 

18*»9 

i^ 

totary  outfit 

189(. 

l)Ut  the  drills. 
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Cost  of  deep  wells  in  the  Tertiary  and  Quaternary  strata  in  northern  Louisiana — Continued. 


Well 
No. 


885 


890 


911 
917 


Location. 


946 
952 


County. 


Town. 


Total 
depth 


'  I  Feet. 

Jackson Hodge 330 

do '  Jonesboro '      545 

do Wyatt 302 


Lincoln :  Ruston '      4;jo 


do do 

Natchitoches .  j  Natchitoches . 
do '  Weaver  Spur. 


921     Ouachita Monroe. 

923  ; do do.. 

925  ' do do.. 

944  I  Rapides Boyce.. 


...do 


.do... 


450 
726  I 
308  ' 

360  I 
385  ' 
375  '■ 
302 
279  I 


Diam-'  Size  and  length 
eter.  :      of  casing. 


IncheB. 


.'...do 1  Rapides |      102 


I 

704 
.'      521 

Union |  Randolph i      206 

Webst<T Mindon '  317 

....do Spring  Hill... I  3f)8 

Winn Tannehill i  270 


966  I  Sabino Loring 

973  ' do Plymouth 

979 
985 
989 
997 


8-6 

4  I 

6-4-2i' 

+-2  I 


Inches.  I 

6, 

5  I 

4  ! 

8  I 

6  ' 
4  I 

6  I 

4  i 


Cost. 


Total. 


Feet. 
330 
534 
302 
200 
230 

450  i  1.200.00 
IGO  1.25a  00 
124  I      ^IS-flO 


Aver- 
age 

loot. 


$1,300.00 

2.500.00 

634.00 

i,8oaoo 


34 
5  I. 


3i| 


360  < 


5             5  I        375  I  875.00 

8  I ' 1,200.00 

3Jj           3il        180  I  400.00 

2  I            2           102  «00 


956    <lo I  Zlnimennan..l      175  1 

960  ;  Red  River. . . .    Lake  End 287 J 


4 

4-2i 


li 


175 

85 
80 


185.00 
a530.00 


4  I. 

3il 
6  I 

4  ; 


Aver- 

with- 
out 
casing. 


$3.94 
4.58 
2-10 

4.19  ! 

2.68  I 
1.72  ' 
1.36  I 


$3.00 
3.50 


2.33  I 
4.00  I 
1.43  I 
0.39  I 

1.05  ; 
1.84  ' 


I 


34         206        aOO.  00  I    2.  43 
6  317  I  1,000.00  I    3.15 

3  (?)368  j      661.85  I 

4  (?)270        500.00'     1.85 


Year 
drilled 


1900 
1901 
1902 

1901 

1901 
1900 


3.25 
2.25 


1892 
1892 
1901 
1900 
1899 
1900 

1897 
1900 

1901 
1901 
1901 
1901 
1899 
1902 


Remarks. 


Rotary  outfit. 
Automatic   sand- 
pumping  rig. 
Jetting  process. 

Do. 

Do. 
Rotary  process. 

Drilled    by    owner 
with  jet  machine. 
Drilled  by  owner. 

Automatic    s  a  n  d  - 

pumping  rig. 
RotHry. 
Do. 


"Contract  price;  well  not  accepted  because  of  salty  water. 


COST    OF    DEEP    WELLS. 


Ill 


Cost  of  deep  wells  in  the  Tertiary  and  Quaternary  strata  in  northern  Louisiana. 


Well 
No. 


Location. 


County. 


Town. 


757 
758 
759 
763 
767 
768 
768A 
773 
774 
775 
776 
778 


Avoyelles Bunkie 

do do 

do do 

do Mansuni 

do Murksvilit'.. . 

Bienville Arcadia 

do do 

Bossier Antrim 

do do 

do Allentown... 

do '  Antrim 

do ....    Benton 


Total    Diara-  i  Size  and  length 
depth,    eter.         of  casing. 


Fcft.    Inches.  Inches.     Feet. 


Total. 


Cost. 

I  Aver- 
Aver-  ,  age  per     Year 
ago    i    foot,   I  drilled. 
l)er    I  with- 
foot.  ,     out     I 
casing.  \ 


Remarks. 


125 

4 

158 

4 

140 

4 

110 

G 

O800 

(V-4 

540 

8l-4"» 

535 

5-3i 

28ti 

4 

•m 

t. 

110 

5 

300 

5 

350 

2i 

779 

781 

TfiO    I 


.do. 
.do. 


.do. 
.do. 


I 
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part  of  the  county  at  depths  not  exceeding  400  to  450  feet  below  sea  levet,  or  500 
to  600  feet  from  the  surface  (PI.  XXXVII,  sec.  A).  The  unsatisfactor}^  character 
of  the  Portland  and  Empire  wells  is  believed  to  be  due  to  their  shallowness; 
better  water  could  probably  be  obtained  by  deepening  them  to  500  feet.  The 
water  from  this  horizon  will  not  flow,  but  in  the  bottom  lands  will  rise  almost 
to  the  surface. 

Wells  should  not  be  drilled  deeper  than  300  feet  below  sea  level  in  the  western 
part  of  the  county  and  450  feet  in  the  eastern  part,  unless  it  is  desired  to  reach 
the  Sabine  horizon.  This  will  be  encountered  at  depths  of  from  800  feet  below 
sea  level  in  the  western  part  to  1,000  feet  in  the  eastern  part.  Along  Ouachita 
River  and  east  of  Overflow  Creek  and  Bayou  Bartholomew  it  will  probably  furnish 
flowing  water,  though  the  head  will  not  be  great  (PI.  XLII).  The  water  from 
this  lower  horizon  will  probably  be  brackish.  (Compare  results  at  Crossett  (7) 
and  Yazoo  City    (1046-1049).) 

Water  sands  may  be  found  for  several  hundred  feet  below  this  horizon,  but 
these  occurrences  are  not  probable,  and  wells  of  greater  depth  are  likely  to  prove 
unprofitable.  Below  these  lie  the  nonwator-bearing  days  of  the  Midway  and  upper- 
most Cretaceous,  and  the  next  water  horizon,  which  is  reached  1,000  to  1,500  feet 
below,  will  probably  yield  very  salty  artesian  water. 

BRADLEY    COUNTY. 

The  gravels  underlying  the  terrace  dei)Owsits  are  of  possible  importance  as 
water  carriers  only  in  the  southern  and  western  parts  of  this  county  (PI.  XLIY). 
Here  the  buried  gravel  beds  will  be  encountered  at  depths  of  from  20  to  100  feet. 
Wells  intended  to  yield  large  supplies  should  be  drilled  until  the  Tertiary  beds,  or 
"black  dirt,"  is  encountered,  and  the  screen  should  be  set  a  few  feet  above  it  in  the 
coarse  gravels. 

In  tlie  northern  and  northeastern  parts  of  the  county,  around  Warren,  only 
the  Tertiary  water  sands  are  of  importance.  At  Warren  a  number  of  wells  (14-19) 
obtain  hard  water  just  below  the  Jackson  (PI.  XXXVII,  sees.  B,  H).  This  supply, 
on  account  of  the  dip,  is  probably  not  available  in  the  western  part  of  the  county. 
A  better  quality  of  water  can  be  obtained  by  deei)ening  these  wells  to  the  main 
Cockfield  horizon,  which  underlies  the  whole  county,  and  will  be  encountered  at 
depths  ranging  from  200  feet  below  sea  level  in  the  western  part  to  300  feet  (PI. 
XLII)  in  the  eastern.  The  depth  of  the  well  of  the  Warren  Stave  Company,  1 
mile  east  of  Warren  (19),  is  believed  to  be  excessive;  the  records  of  all  the  sur- 
rounding wells  and  the  geologic  structure  show  no  reason  why  this  well  should 
be  deeper  than  500  feet  (PI.  XXXA'II,  secs^  B,  H).  The  water  obtained  from 
this  horizon  is  soft  and  alkaline,  and  in  the  southern  part  of  the  county,  as  sug- 
gested by  the  Crossett  well   (6),  may  be  impotable. 

The  lower  Eocene  or  Sabine  horizon,  though  not  yet  developed,  will  be 
encountered  at  dei)ths  ranging  from  7U)()  feet  below  sea  level  in  the  extreme  north- 
western part  of  the  county  to  800  feet  in  the  southeastern  part  (PI.  XLI).  At 
Bearden  (62S),  and  Crossett  (7)  water  from  this  horizon  has  proved  unsatisfactory, 
and  while  this  layer  has  yielded  good  water  in  other  places,  its  development  is 
not  recommended  here  unless  the  upper  sands  fail. 
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CALHOUN    COUNTY. 

In  Calhoun  County  the  surface  gravels  are  relatively  thin  except  in  the 
southern  and  southwestern  portions,  where  the  Port  Hudson  terraces,  or  ^'flat' 
lands,"  are  well  developed  (Pis.  Ill,  XLIV,  in  pocket).  These  gravels  have  been 
developed  in  a  25-foot  well,  sunk  by  the  Little  Bay  Lumber  Company  at  Little 
Bay  (21),  and  supply  the  domestic  wells  in  the  southern  and  western  parts  of 
the\'ounty  (PI.  XXXVII,  sec.  H). 

The  upper  Eocene  or  Cockfield  water  sands  are  relatively  near  the  surface 
throughout  the  whole  county;  the  base  of  this  series  ranges  from  near  sea  level 
in  the  western  part  of  the  county  to  slightly  over  200  feet  above  sea  level  in  the 
eastern  part.  Wells  should  not  be  drilled  much  deeper  unless  it  is  intended  to 
go  to  the  Sabine  horizon.  Water-bearing  sands  in  the  Cockfield  have  been  encoun- 
tered in  the  Bearden  well  (628),  just  on  the  county  line,  between  300  and  312 
feet  below  the  surface  (PI.  XXXVII,  sec.  K).  The  Thornton  (23)  and  the  Fordyce 
(142)  wells  likewise  encountered  water  sands  in  this  horizon,  which  have  been 
successfully  developed  in  the  latter.  The  sand  is  relatively iine,  and  great  care 
must  be  taken  in  properly  selecting  and  setting  the  screen.  The  Thornton  well 
was  probably  not  deep  enough  and  was  not  properly  finished.  It  was  abandoned 
after  a  time  because  of  the  fine  sand.  This  could  perhaps  have  been  avoided 
by  pumping  the  well  thoroughly  when  first  completed,  or  introducing  coarse  sand 
and  gravel  as  described  above  (p.  107).  Water  from  this  horizon  will  rise  to  within 
10  to  100  feet  of  the  surface,  depending  on  the  elevation  of  the  ground. 

The  Sabine  horizon  will  be  encountered  at  a  depth  of  about  700  feet  below 
sea  level.  It  is  not  likely  to  yield  as  good  results  as  the  upper  horizon,  and  should 
not  be  drilled  for  until  the  upper  sands  have  been  thoroughly  tested-  The  water 
from  this  horiz(m  may  flow  in  the  southern  part  of  the  county  in  the  Ouachita 
and  Bayou  Moro  bottoms  (PI.  XLI). 

CHICOT    COI'NTY. 

Throughout  (^hicot  County  the  Eocene  strata  are  everywhere  buried  by 
70  to  150  feet  of  Quaternary'  sands,  gravels,  and  silts  (PI.  XXXVII,  sees.  A,  H). 
These  sui"iicial  beds  are  coarser  near  the  base  and  will  yield  very  large  supplies 
of  somewhat  chalybeate  water.  This  water  is  used  for  locomotive  purposes  on 
the  Iron  Mountain  Railway  (10,  25),  and  in  the  adjacent  portions  of  Mississippi 
on  the  Yazoo  and  Mississippi  Valley  Railroad  (1007,  1040,  1042),  and  by  the  cotton- 
oil  mill  and  otli-er  factories  at  Greenville.  Miss.  It  is  the  source  of  water  for  local 
gin  and  plantation  purposes,  except  where  cisterns  are  used. 

W^ater  of  better  (juality  can  be  obtained  from  the  underlying  Eocene  beds  at 
depths  of  400  to  500  and  9()C)  to  1,000  feet  below  sea  level  (PI.  XXXVII,  sees.  A,  H). 
Several  minor  horizons  are  encountered  above  the  400-foot  stratum,  as  shown  in 
the  Blissville  (145)  and  Knipire  (26)  wells;  but  better  water  and  more  prolific 
yields  are  obtained  from  the  main  Cockfield  horizon  developed  in  the  wells  at 
Arkansas  City  (143),  Dermott  (24),  Blissville  (145),  and  Greenville  (1039).  Water 
from  this  horizon  will  not  flow,  but  will  everywhere  rise  to  within  a  few  feet  of  the 
surface.     It  is  in  every  way  the  best  water  horizon  available  in  this  county. 
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part  of  the  county  at  depths  not  exceeding  400  to  450  feet  below  sea  levels  or  500 
to  600  feet  from  the  surface  (PI.  XXXVII,  sec.  A).  The  unsatisfactory  character 
of  the  Portland  and  Empire  wells  is  believed  to  be  due  to  their  shallowness; 
better  water  could  probably  be  obtained  by  deepening  them  to  500  feet.  The 
water  from  this  horizon  will  not  flow,  but  in  the  bottom  lands  will  rise  almost 
to  the  surface. 

Wells  should  not  be  drilled  deeper  than  300  feet  below  sea  level  in  the  western 
part  of  the  county  and  450  feet  in  the  eastern  part,  unless  it  is  desired  to  reach 
the  Sabine  horizon.  This  will  be  encountered  at  depths  of  from  800  feet  below 
sea  level  in  the  western  part  to  1,000  feet  in  the  eastern  part.  Along  Ouachita 
River  and  east  of  Overflow  Creek  and  Bayou  Bartholomew  it  will  probably  furnish 
flowing  water,  though  the  head  will  not  be  great  (PI.  XLII).  The  water  from 
this  lower  horizon  will  probably  be  brackish.  (Compare  results  at  Crossett  (7) 
and  Yazoo  City    (1046-1049).) 

Water  sands  may  be  found  for  several  hundred  feet  below  this  horizon,  but 
these  occurrences  are  not  probable,  and  wells  of  greater  depth  are  likely  to  prove 
unprofitable.  Below  these  lie  the  nonwater-bearing  clays  of  the  Midway  and  upper- 
most Cretaceous,  and  the  next  water  horizon,  which  is  reached  1,000  to  1,500  feet 
below,  will  probably  yield  verj^  salty  artesian  water. 

BRADLEY    COUNTY. 

The  gravels  underlying  the  terrace  deposits  are  of  possible  importance  as 
water  carriers  only  in  the  southern  and  western  parts  of  this  county  (PI.  XLIV). 
Here  the  buried  gravel  beds  will  be  encountered  at  depths  of  from  20  to  100  feet. 
Wells  intended  to  yield  large  supplies  should  be  drilled  until  the  Tertiary  beds,  or 
''black  dirt/'  is  encountered,  and  the  screen  should  be  set  a  few  feet  above  it  in  the 
coarse  gravels. 

In  the  northern  and  northeastern  parts  of  the  county,  around  Warren,  only 
the  Tertiary  water  sands  are  of  importance.  At  Warren  a  number  of  wells  <14-19) 
obtain  hard  water  just  below  the  Jackson  (PI.  XXXVII,  sees.  B,  H).  This  supply, 
on  account  of  the  dip,  is  probably  not  available  in  the  western  part  of  the  county. 
A  better  quality  of  water  can  be  obtained  by  deepening  these  wells  to  the  main 
Cockfield  horizon,  which  imderlies  the  whole  county,  and  will  be  encountered  at 
depths  ranging  from  200  feet  below  sea  level  in  the  western  part  to  300  feet  (PI. 
XLII)  in  the  eastern.  The  depth  of  the  well  of  the  Warren  Stave  Company,  1 
mile  east  of  Warren  (19),  is  believed  to  be  excessive;  the  records  of  all  the  sur- 
rounding wells  and  the  geologic  structure  show  no  reason  why  this  well  should 
be  deeper  than  500  feet  (PI.  XXXVII,  secs^  B,  II).  The  water  obtained  from 
this  horizon  is  soft  and  alkaline,  and  in  the  southern  part  of  the  county,  as  sug- 
gested by  the  Crossett  well   (6),  may  be  impotable. 

The  lower  Eocene  or  Sabine  horizon,  though  not  yet  developed,  wnll  be 
encountered  at  depths  ranging  from  7U10  feet  below  sea  level  in  the  extreme  north- 
western part  of  the  county  to  800  feet  in  the  southeastern  part  (PI.  XLI).  At 
Beard  en  (628),  and  Crossett  (7)  water  from  this  horizon  has  proved  imsatisfactory, 
and  while  this  layer  has  yielded  good  water  in  other  places,  its  development  is 
not  recommended  here  unless  the  upper  sands  fail. 
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CALHOUN    COUNTY. 

In  Calhoun  County  the  surface  gravels  are  relatively  thin  except  in  the 
southern  and  southwestern  portions,  where  the  Port  Hudson  terraces,  or  ''flat' 
lands/'  are  well  developed  (Pis.  Ill,  XLIV,  in  pocket).  These  gravels  have  been 
developed  in  a  25-foot  well,  sunk  by  the  Little  Bay  Lumber  Company  at  Little 
Bay  (21),  and  supply  the  domestic  wells  in  the  southern  and  western  parts  of 
the  county  (PI.  XXXVII,  sec.  II). 

The  upper  Eocene  or  Cockfield  water  sands  are  relatively  near  the  surface 
throughout  the  whole  county;  the  base  of  this  series  ranges  fnmi  near  sea  level 
in  the  western  part  of  the  county  to  slightly  over  200  feet  above  sea  level  in  the 
eastern  ])art.  Wells  should  not  be  drilled  much  deeper  unless  it  is  intended  to 
go  to  the  Sabine  horizon.  Water-bearing  sands  in  the  Cockfield  have  been  encoun- 
tered in  the  Bearden  well  (62S),  just  on  the  county  line,  between  300  and  312 
feet  below  the  surface  (PI.  XXXVII,  sec.  K).  The  Thornton  (23)  and  the  Fordyce 
(142)  wells  likewise  encountered  water  sands  in  this  horizon,  which  have  been 
successfully  developed  in  the  latter.  The  sand  is  relatively iine,  and  great  care 
must  be  taken  in  properh^  selecting  and  setting  the  screen.  The  Thornton  well 
was  probably  not  deep  enough  and  was  not  properly  finished.  It  was  abandoned 
after  a  time  because  of  the  fine  sand.  This  could  perhaps  have  been  avoided 
by  pumping  the  well  thoroughly  when  first  completed,  or  introducing  coarse  sand 
and  gravel  as  described  above  (p.  107).  Water  from  this  horizon  will  rise  to  within 
10  to  100  feet  of  the  surface,  depending  on  the  elevation  of  the  ground. 

The  Sabine  horizon  will  be  encountered  at  a  depth  of  about  700  feet  below- 
sea  level.  It  is  not  likely  to  yield  as  good  results  as  the  upper  horizon,  and  should 
not  be  drilled  for  until  the  upper  sands  have  been  thoroughly  tested.  The  water 
from  this  horizon  may  flow  in  the  southern  part  of  the  county  in  the  Ouachita 
and  Bayou  Moro  bottoms  (PI.  XLI). 

CHKOT    COl'NTY. 

Throughout  Chicot  (\)unty  the  Eocene  strata  are  everywhere  buried  by 
70  to  150  feet  of  Quaternary  sands,  gravels,  and  silts  (PI.  XXXVll,  sees.  A,  II). 
These  sui-ficial  beds  are  coarser  near  the  ])ase  and  will  yield  very  large  supplies 
of  somewhat  chalybeate  water.  This  water  is  used  for  locomotive  purposes  on 
the  Iron  Mountain  Railway  (10,  25),  and  in  the  adjacent  portions  of  Mississippi 
on  the  Yazoo  and  Mississippi  Valley  Railroad  (1007,  1040,  1042),  and  by  the  cotton- 
oil  mill  and  othvr  factories  at  Greenville.  Miss.  It  is  the  source  of  water  for  local 
gin  and  plantation  purposes,  except  where  cisterns  are  used. 

Water  of  better  (luality  can  be  obtained  from  the  underlying  Eocene  beds  at 
depths  of  400  to  500  and  900  to  1,000  feet  below  sea  level  (PI.  XXXVII,secs.  A,  H). 
Several  minor  horizons  are  encountered  nl)ove  the  400-foot  stratum,  as  shown  in 
the  Blissville  (145)  and  Empire  (20)  wells;  ])ut  ])etter  water  and  more  prolific 
yields  are  obtained  from  the  main  Cockfield  horizon  developed  in  the  wells  at 
Arkansas  City  (143),  Dermott  (24),  Blissville  (145),  and  Greenville  (1039).  Water 
from  this  horizon  will  not  fiow,  but  will  everywhere  rise  to  within  a  few  feet  of  the 
surface.     It  is  in  every  way  the  best  water  horizon  available  in  this  county. 
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The  Sabine  horizon,  which  will  be  encountered  at  depths  of  from  900  to  1,000 
feet,  will  furnish  flowing  water,  except  perhaps  on  the  Bayou  Macon  Hills  (Pis. 
Ill,  XLI).  The  quality  of  this  water  can  be  determined  only  by  drilling.  At 
Crossett,  Ashley  County  (6),  it  is  quite  salty,  but  across  the  river  in  Mississippi, 
at  Cleveland  (1003-1004),  O'Reilly  (1005),  Indianola  (1030),  and  Moorhead  (1031), 
artesian  water  of  satisfactory  quality  has  been  obtained. 

In  no  case  will  it  be  desirable  at  drill  much  below  this  Sabine  horizon.  The 
underlying  uppermost  Cretaceous  water  sands  lie  1,000  to  1,500  feet  below,  and 
others  in  the  same  series  occur  at  depths  of  3,000  to  5,000  feet.  The  water  from 
these  Cretaceous  horizons  will  probably  be  artesian,  but  it  is  likely  to  be  highly 
mineral. 

CLARK    COUNTY. 

Both  topographically  and  geologically  Clark  County  shows  two  major  divi- 
sions— to  the  northeast  is  a  hilly,  rocky  country  representing  a  portion  of  the  Ouach- 
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Fig.  29.-S<m  tion  from  Antonio  to  (iiirdon,  Ark.,  showing  water-lx'tthng  horizoDs. 
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ita  Mountain^,  and  to  the  southwest  is  a  lower,  dirt  country,  which  is  a  part  of  the 
Coastal  Plain. 

In  the  mountain  region  the  water  supply  is  very  irregular.  It  occurs  in  local 
gravel  beds  of  no  great  extent  or  continuity,  in  the  alluvial  fillings  in  the  creek 
bottoms,  and  very  irregularly  through  the  bed  rock  itself.  Deep  w  ells  must  depend 
on  the  supply  from  the  bed  rock,  and,  while  water-bearing  sandstones  occur  through- 
out, it  is  not  possible  at  this  time  to  make  any  definite  predictions.  Wells  may 
obtain  satisfactory  supplies  within  a  few  hundred  feet,  and  it  is  quite  possible  to 
drill  1,000  feet  or  more  without  obtaining  a  good  supply. 

In  the  Coastal  Plain  portion  of  this  county  there  are  three  groups  of  sands — 
the  Bingen,  Nacatoch  and  Sabine — which  outcrop  in  northeast-southwest  belts 
and  slope  southeasterly  in  a  very  regular  manner.  The  lowest  of  there,  the 
Bingen  sand,  outcrops  in  a  ver}^  narrow  and  somewhat  disconnected  band  along 
the  border  of  the  Paleozoic  rocks  (Pis.  Ill,  XXXVIII,  in  pocket).  It  underlies 
the  whole  county  southeast  of  the  outcrop,  and  its  upper  portion  will  be  encoun- 
tered at  the  depths  shown  on  Pis.  XXX\*1I  (sec.  G)  and  XXXVIII  and  fig.  29. 
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It  will  furnish  flowing  water  along  Ouachita  River,  Terre  Noire  Creek,  Antoine 
Creek,  and  Little  Missouri  River.  At  Daleville  and  Arkadelphia  it  furnishes  arte- 
sian salt  water;  in  the  Ross  well,  near  Bradshaw  (46),  artesian  brackish  water;  and  in 
the  Gaither  well  (47)  soft  water.  Near  Okolona  and  in  southwestern  Pike  County 
the  water  is  usually  soft  and  alkaline. 

The  well  of  Ross  &  Trickett  at  the  town  of  Okolona  (111)  was  abandoned  just 
before  the  Bingen  horizon  was  reached.  It  should  have  been  about  50  feet  deeper 
(fig.  29).  The  well  of  the  Burtsell  Lumber  Company  at  Burtsell  (50)  was  started 
near  the  base  of  the  Nacatoch  sand,  and  to  reach  the  Bingen  must  have  penetrated 
both  the  Marlbrook  and  Brownstown  formations.  To  obtain  the  best  results  a  well 
at  this  point  should  be  slightly  over  600  feet  deep  (fig.  29).  The  test  well  of  the 
Grayson-McLeod  Lumber  Company  at  Gurdon  (83)  did  not  reach  this  horizon  by 
about  300  feet.  Above  the  Bingen  horizon  there  is  a  thin  stratum  containing  veiy 
hard  water,  which  is  of  some  value  for  local  domestic  w^lls  near  and  south  of  Okolona. 
It  has  been  encountered  at  Okolona  in  the  Ross  &  Trickett  well  (111),  the  old 
Academy  well  (112),  and  perhaps  the  Cargill  well  (113).  It  also  furnishes  the 
supply  in  the  Hamilton  well  (116),  3  miles  southeast  of  Okolona.  The  depth  and 
position  of  the  Burtsell  test  well  indicate  either  that  this  horizon  is  locally  absent 
or  that  it  would  have  been  encountered  within  a  few^  feet.  At  Gurdon  this 
horizon  yields  a  very  small  flow  of  artesian  salt  water. 

From  200  to  500  feet  above  the  Bingen  sand  the  outcropping  from  4  to  10 
miles  south  of  it  is  the  Nacatoch  sand  (Pis.  Ill,  XXXVIII  and  fig.  29).  This  is  the 
source  of  all  the  water  along  the  Iron  Mountain  Railway,  and  will  be  encountered 
in  any  part  of  the  county  southeast  of  the  railroad  by  going  to  the  proper  depth. 
A  restriction  on  the  development  of  this  layer  is,  however,  imposed  by  the  fact 
that  2  lo  10  miles  south  of  the  outcrop  the  water  becomes  quite  salt}'  (p.  80). 
Flowing  wells  from  this  horizon  are  possible  over  considerable  areas. 

If  potable  well  w^ater  is  to  be  developed  at  Arkadelphia  it  can  be  obtained  only 
in  the  uppermost  layer  of  the  Nacatoch  (see  well  27),  and  even  in  this  case  there 
is  danger  that  pumping  will  bring  in  salt  water.  The  lower  sands  between  bed 
rock  and  the  Nacatoch,  as  shown  by  the  wells  at  the  ice  factory  (27)  and  Daleville 
(71,  73),  will  yield  only  rather  salty  water. 

Five  or  6  miles  south  of  the  Nacatoch  outcrop  are  the  basal  sandy  beds  of 
the  Sabine  (Eocene),  which  supply  numerous  springs  and  in  which  shallow  wells 
can  easily  be  finished  at  almost  any  point. 

Besides  these  upper  Cretaceous  and  Eocene  horizons,  large  gravel  deposits, 
partially  filling  the  o  d  valleys  (p.  86),  occur  along  the  main  stream  channels,  as 
Ouachita,  Terre  Noire,  Antoine,  and  Little  Missouri  rivers.  In  the  Little  Missouri 
bottoms  in  southern  Pike  County  these  gravels  are  encountered  at  depths  of  80  to 
100  feet.     Everywhere  they  furnish  large  supplies  of  water  of  verA'  poor  quality. 

CLEVELAND    COUNTY. 

With  the  exception  of  the  gravel  deposits,  10  to  30  feet  thick,  in  the  Saline  Bayou 
and  Bayou  Moro  bottoms,  which  yield  water  of  poor  quality,  important  water  sup- 
plies can  be  obtained  in  this  county  only  from  the  Eocene  strata. 
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The  beds  of  the  Cockfield  water-sand  group  range  from  sea  level  at  the  north- 
west corner  of  the  county  to  almost  300  feet  below  sea  level  in  the  southeast  comer 
(PI.  XLII).  Along  the  line  of  the  Iron  Mountain  Railway  it  is  about  200  feet 
below  sea  level  (PI.  XXXVII,  sec.  K).  This  horizon  has  been  developed  in  the 
Fordyce  (142),  Clio  or  Anderson  (125),  and  Kedron  or  Kendalls  (127)  wells.  It  was 
encountered  in  the  Pine  Bluff  wells  (412,  415A),  but  these  wells  were  continued 
to  the  Sabine  horizon.  Above  the  main  Cockfield  sand,  which  is  very  persistent, 
there  are  several  irregular  horizons  which  have  been  developed  at  Kingsland  (128- 
129),  Draughon  (126),  and  Rison  (132)  (PL  XXXVII,  sec.  K).  Similar  occur- 
rences are  to  be  expected  throughout  the  county. 

Wells  should  not  be  continued  below  the  base  of  the  Cockfield  sands  unless 
they  are  to  go  to  the  Sabine  horizon,  which  will  be  found  at  depths  ranging  from 
650  to  750  feet  below  sea  level  (Pis.  XXXVII,  sees.  B,  H,  K;  XLI).  Between 
the  base  of  the  Cockfield  sands  and  the  Sabine  sands  no  water  has  been  encountered 
in  this  region.  The  Sabine  horizon  has  been  developed  at  Pine  Bluff  (410-415) 
where  it  yields  excellent  water,  and  at  Bearden  (628),  with  less  satisfactory  results. 

Only  one  failure  has  been  reported  in  this  county,  the  Porter  Lumber  Company 
well  at  Rison  (133).  This  did  not  succeed  in  developing  the  Cockfield  sands,  which 
are  reported  in  all  the  surrounding  wells,  and  it  did  not  go  deep  enough  to  reach 
the  Sabine  sands.  It  is  believed  that  successful  wells  can  be  developed  at  Rison  in 
both  these  horizons. 

COLUMBIA    COUNTY. 

Wells  from  which  large  yields  of  good  water  are  desired  must,  in  Columbia 
County,  be  finii-hed  in  the  Eocene  beds.  At  any  point  above  the  Midway  and 
Cretaceous  d(  p(  sits  water-bearing  beds  are  likely  to  be  encountered.  Below  the 
Midway  no  good  water  is  to  be  expected  unless  it  is  found  in  the  sub-Clarksville 
sand,  2,000  to  2,5C0  feet  below  the  basal  Sabine.  The  extreme  depth  to  wliich  it  i^ 
advisable  to  sink  w^ells  in  the  region  north  of  the  Red  River  fault  hne  (PI.  XLI) 
ranges  from  100  feet  below  sea  level  in  the  extreme  northwestern  part  of  the  county 
to  600  feet  in  the  southeastern  part,  and  in  all  cases  water  is  to  be  expected  above 
this  extreme  depth.  South  of  tlie  fault  line  it  is  not  advisable  to  go  deeper  than  200 
feet  below  sea  level  (Pis.  XXXVII,  sees.  E,  H;  XLI).  Many  successful  wells  have 
been  finished  in  the  Sabine  sands  at  New  Lewisville  and  Stamps,  Lafayette  County, 
and  similar  developments  are  to  be  expected  here.  In  the  Waldo  well  (141)  water 
was  encountered  at  the  proper  depth,  but  the  supply  was  not  deemed  sufficient,  and 
the  well  was  deepened  without  results.  This  failure  is  not  believed  to  affect  the 
probabilities  over  a  very  wide  area,  as  it  is  clearly  due  to  essentially  local  conditions. 

Flowing  water  has  been  developed  from  a  shallow  well  in  the  Eocene  sands  at 
Fomby  (135),  in  the  southeastern  part  of  the  county,  and  flowing  wells  may  possibly 
be  developed  on  the  headwaters  of  Smackover  and  Dorcheat  creeks. 

DALLAS    COUNTY. 

In  Dallas  County  the  whole  of  the  Eocene  water  sa  ids  are  available,  and  there 
should  be  no  difliculty  in  developing  a  good  horizon  iit  any  place.  The  depth  of 
profitable  development  ranges  from  near  the  surface  in  the  northwestern  part  of  the 


UNDERGROUND    WATKR   PROSPECTS   IN   SOUTHERN    ARKANSAS.  119 

county  to  about  700  feet  below  sea  level  in  the  southeastern  part  (Pis.  XXXVII, 
sees.  G,  K;  XLI,  XLII).  Flowing  water  is  not  to  be  expected  over  wide  areas,  but 
may  occur  locally  under  conditions  similar  to  those  described  on  page  82. 

But  one  deep  well  has  been  finished  in  this  county,  that  of  the  Fordyce  Lumber 
Company,  at  Fordyce  (142),  which  is  supplied  by  the  Cockfield  sands. 

In  the  ^'flat  lands*'  m  the  southwestern  portion  of  the  county,  along  Ouachita 
River,  extensive  gravel  beds  underlie  the  surface  deposits,  and  will  yield  more  or 
less  satisfactory  supplies  at  depths  ranging  from  25  to  100  feet. 

DESHA    COUNTY. 

The  beds  outcropping  in  Desha  County  are  entirely  Quaternary  silts,  sands,  and 
gravels.  These  beds  are  from  70  to  150  feet  thick,  are  commonly  coarser  near  the 
base  (Pis.  XXXVII,  sees.  A,  G,  H;  XLIV),  and  contain  abundant  water  supplies. 
Wells  to  yield  large  supplies,  as  for  railroad  and  gin  purposes,  should  be  finished 
in  these  coarser  layers.  Ordinary  drive  wells  are  practicable  in  any  part  of  the 
county,  and  range  in  depth  from  25  to  75  feet.  Water  from  these  beds  is  used  at 
Dermott  (25),  and  at  Greenville  (1040),  and  Shaw,  Miss.  (1007),  for  locomotive 
purposes. 

Water  of  better  quality  can  be  obtained  in  any  part  of  the  county  from  the 
older  Tertiary  beds  underlying  these  surficial  sands  and  gravels.  The  base  of  the 
Cockfield  water  sands  will  be  encountered  at  depths  ranging  from  300  to  400  feet 
below  sea  level  (Pis.  XXXVII,  sec.  A;  XLII).  The  successful  wells  at  Rosedale 
(1006),  Arkansas  City  (143),  and  Dermott  (24)  are  finished  in  this  horizon.  Flowing 
water  is  reported  from  the  Rosedale  well,  and  artesian  wells  of  very  weak  pressure 
may  be  expected  over  a  portion  of  the  northeastern  part  of  the  county.  In  the 
western  and  southern  portions  the  water  will  not  flow,  but  it  Will  come  very  near 
the  surface. 

The  Sabine  horizon,  which  is  the  one  developed  in  the  wells  at  Pine  Bluff 
(410-415),  Jonestown  (1010),  Lyon  (1011),  Cleveland  (1003-1004),  O'Reilly  (1005) 
Dockery  (1028),  Doddsville  (1029),  Ruleville  (1032),  and  Moorhead  (1031),  will  be 
encountered  in  this  county  at  depths  ranging  from  750  to  900  feet  below  sea  level. 
It  will  yield  flowing  water  in  the  eastern  part  of  the  county  (PI.  XLI). 

DREW    COUNTY. 

In  Drew  County  the  best  water  supply  is  obtained  from  the  Cockfield  water 
sands  (PI.  XXXVII,  sees.  A,  H).  In  developing  these  water  sands,  wells  seldom 
need  be  sunk  over  300  feet  below  sea  level  in  the  western  part  of  the  county  and  400 
in  the  eastern  part;  and  in  many  cases  they  can  be  finished  at  less  depths.  Deeper 
wells  are  reported  at  Monticello,  but  unless  the  development  of  the  sands  at  that 
place  is  of  a  very  peculiar  and  local  character,  there  is  no  reason  for  the  wells  going 
more  than  450  feet  below  sea  level  (see  well  148,  p.  244;  PI.  XXXVII,  sec.  H).  At 
Wilmar  a  higher  horizon  is  encountered,  which  corresponds,  more  or  less,  to  the 
stratum  developed  in  the  shallow  wells  about  Warren  (14-18),  where  it  yields  hard 
water.  At  Blissville  (145)  several  sands  in  the  same  series  are  found  below  the 
surficial  gravel. 
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No  wells  have  as  yet  developed  the  Sabine  horizon  in  this  county,  and  there 
seems  to  be  little  reason  why  they  should.  This  horizon  was  reached  in  the  Gates 
Lumber  Company  test  well  at  Wilmar  (151),  but  because  of  the  large  yield  of  the 
upper  strata  it  was  not  developed.  It  is  to  be  expected  throughout  the  county  at 
depths  ranging  from  700  to  750  feet  in  the  western  part  to  900  feet  on  the  eastern 
side. 

The  surficial  sands  and  gravels  occurring  at  the  base  of  the  terraces  flanking 
the  Monticello  Ridge  are  developed  in  a  number  of  minor  wells.  Along  the  east 
side  of  Bayou  Bartholomew  these  gravels  yield,  as  throughout  the  Mississippi  bottom, 
large  supplies  of  water.  For  waterworks  purposes  wells  should,  however,  be  finished 
in  the  underlying  Eocene  sands.  ♦ 

GRANT   COUNTY. 

No  deep  wells  have  as  yet  been  sunk  in  this  county,  but  the  general  conditions 
can  be  rather  confidently  outlined  from  the  geologic  structure  and  the  data  furnished 
by  wells  in  the  surrounding  counties. 

The  sand  beds  forming  the  sandy  hills  in  the  northwestern  part  of  the  county 
dip  regularly  under  it,  and  at  the  southeast  corner  are  about  600  to  700  feet 
below  sea  level.  This  is  the  horizon  developed  in  the  Pine  Bluff  wells  (PI.  XXXVII, 
sec.  G) ,  and  at  Sheridan  it  will  probably  be  encountered  at  about  200  feet  below  sea 
level  (PI.  XLI).  Other  sands  in  the  Eocene  occur  above  this  one.  The  Cockfield 
group  of  water  sands,  which  has  been  encountered  in  the  wells  at  Redfield  (416;  PL 
XXXVII,  sec.  B)  and  Pine  Bluff  (412,  415A),  and  which  has  been  developed  at 
Kedron,  Clio,  and  Fordyce  (Pi.  XXXVII,  sec.  K)  may  be  profitably  developed  in 
the  eastern  part  of  the  county  (PI.  XLII).  At  Sheridan  this  horizon  will  be  encoun- 
tered at  a  depth  slightly  above  sea  level,  and  in  the  southeast  comer  of  the  county 
will  be  found  at  something  over  200  feet  below  sea  level. 

HEMPSTEAD   COUNTY. 

In  Hempstead  County  there  are  three  belts  of  sandy  land  in  which  springs  are 
common  and  where  soft  water  can  ordinarily  be  obtained  at  any  point  in  shallow 
surface  wells.  These  three  belts  are  the  outcrops  of  the  Bingen,  Nacatoch,  and 
Sabine  water  sands  (Pis.  Ill;  XXXVII,  sees.  D,  E).  Each  of  these  sands  dips  reg- 
ularly southward  at  a  rate  of  60  to  80  feet  per  mile,  and  may  be  reached  at  any  point 
south  of  the  outcrops  by  going  to  the  proper  depths  (Pis.  XXXVIII,  XLI). 

The  Bingen  sand  outcrops  in  the  northwest  corner  of  the  county  in  the  vicinity 
of  Bingen  (Pi.  XXXVIII),  from  which  place  it  takes  its  name,  and  is  the  natural 
source  of  underground  water  supply  in  the  calcareous  clay  lands  of  the  Browns- 
town  and  Marlbrook  formations  (PI.  III).  It  has  been  extensively  developed  in 
southern  Pike  and  Howard  counties,  where  it  generally  yields  excellent  soft  alka- 
line water.  In  Hempstead  County  it  has  been  developed  only  about  Bell  (156-160) 
and  Ozan  (342).  Failures  are  reported  at  Dotson  (16,5),  Columbus  (162),  Wash- 
ington (356),  and  Yancey  (362).  In  each  of  these  cases  there  is  no  doubt  that  if 
the  wells  were  deepened  slightly  they  would  yield  water.  The  first  three  wells 
have  not  gone  deep  enough  by  from  50  to  150  feet  to  reach  the  uppermost  Bingen 


UNDERGROUND   WATER   PR08PE0T8   IN   SOUTHERN   ARKANSAS.  121 

or  sub-Clarksville  sand  (p.  76).  The  Yancey  well,  however,  must  have  passed  this 
horizon,  and  so  is  the  only  well  reported  in  southern  Arkansas  which  has  been  sunk 
deep  enough  to  reach  the  sub-Clarksville  sand,  yet  has  not  succeeded  in  obtaining 
water  from  it.  In  this  case,  however,  there  are  several  lower  horizons  (PI.  XXXVII, 
sec.  E),  but  it  would  not  be  advisable  under  any  circumstances  to  sink  the  well 
deeper  than  1,000  feet.  At  Washington  a  contract  should  be  made  for  a  well  1,000 
feet  deep,  with  the  privilege  of  stopping  if  water  is  encountered  above  this  point. 
Water  can  confidently  be  guaranteed  at  Washington  in  some  one  of  the  Bingen 
horizons.  Where  the  Bingen  sands  underlie  the  Nacatoch  the  head  in  the  upper 
beds  will  probably  be  greater  than  in  the  lower,  and  the  attempt  to  get  flowing 
water  at  Hope  (321)  was  therefore  a  misguided  venture.  The  upper  Bingen  sand 
will  be  encountered  here  at  a  depth  of  about  1,100  feet  below  sea  level  (PI.  XXXVII, 
sec.  D),  but  the  water  wnll  not  flow  and  will  probably  be  more  highly  mineral  than 
that  in  the  Nacatoch  sand  already  developed. 

The  Nacatoch  sand  which  forms  the  sandy  belt  of  country  just  south  of  Sara- 
toga, Columbus,  and  Washington,  like  its  continuation  eastward  in  Nevada  and 
Clark  counties,  has  been  extensively  developed  along  the  Iron  Mountain  Railway 
(p.  78).  It  has  a  thickness  of  from  75  to  150  feet,  can  be  confidently  expected 
at  any  point  south  of  the  outcrop,  and  over  wide  areas  will  furnish  flowing  water 
(PI.  XXXVni).     For  variations  in  the  pressure  head,  see  page  78. 

The  Sabine  sands  supply  all  the  water  used  in  the  southern  part  of  the  county, 
and  while  no  deep  wells  have  been  sunk  in  this  area  the  well  of  the  Lewisville  Lum- 
ber Company  (426),  just  across  the  line  in  Lafayette  County,  indicates  the  possi- 
bilities in  the  extreme  southern  and  southeastern  portions  of  Hempstead  County. 
In  no  case  will  it  be  desirable  to  go  below  sea  level  in  attempting  to  develop  these 
sands  (Pis.  XXXVII,  sees.  D,  E;  XLI). 

Under  the  Red  River  flood  plain  are  extensive  deposits  of  gravel  at  depths  of 
about  80  feet  (198),  which  will  yield  large  supplies  of  very  poor  w^ater  (PI.  XLIV). 

In  the  Cretaceous  and  Tertiary  beds  it  is  not  always  necessary  to  case  the  wells 
below  the  surface  **  caving  dirt,*'  but  better  results  can  be  obtained  by  so  doing. 

HOT   SPRING   COUNTY. 

Hot  Spring  County  is  roughly  divided  by  Ouachita  River  and  the  Iron 
Mountain  Railway  into  two  sections — a  hilly,  rocky  area  to  the  west^  which  is  a 
portion  of  the  Ouachita  Mountains,  and  a  rolling  dirt  country  to  the  east,  which  is 
a  part  of  the  Coastal  Plain.  In  only  the  southeastern  part  of  the  county  are  the 
underground-water  prospects  very  favorable. 

In  the  mountain  region  large  underground  supplies  can  be  obtained  only  by 
drilling  blindly  into  the  rock  and  continuing  the  hole  until  enough  ** water  veins'' 
are  encountered  to  furnish  the  desired  amount.  This,  on  the  whole,  is  a  very  uncer- 
tain proceeding,  and  while  water  of  a  satisfactory  quality  and  quantity  may  be 
obtained  at  a  depth  of  a  few  hundred  feet,  wells  may  be  drilled  to  1,000  feet  or  more 
without  satisfactory  results.  In  the  valley  of  Ouachita  River  there  are  gravel 
deposits  20  to  50  feet  thick  which  in  places  will  yield  good  supplies,  but  generally 
wells  must  be  continued  into  bed  rock,  as   near  Malvern  (362A).     On  the  whole, 


122       GEOLOGY    AND    UNDERGROUND    WATER    OF    LOUISIANA    AND    ARKANSAS. 

in  the  case  of  the  town  of  Malvern,  it  will  probably  be  more  feasible  either  to  make 
a  reservoir  in  the  mountains  or  to  develop  a  spring  supply  from  the  high  sandy 
hills  south  and  southeast  of  the  town  than  to  obtain  water  from  a  series  of  wells. 
The  Sabine  sands  which  outcrop  along  this  line  of  hills  dip  southeastward  and  in 
the  southeastern  part  of  the  county  will  be  found  at  depths  not  below  sea  level. 
In  this  portion  of  the  county  there  is  no  reason  for  drilling  wells  deeper  than  the 
basal  Sabine  water  sands  (PI.  XLI). 

HOWARD    COUNTY. 

South  of  the  mountains  in  Howard  County  the  two  most  important  water- 
bearing formations  are  the  Trinity  and  the  Bingen. 

The  Trinity  is  here  of  minor  importance.  The  beds  arc  quite  clayey,  some- 
what calcareous  and  gypseous,  and  the  best  water-bearing  beds  are  probably  just 
above  bed  rock.  Thelre  is  therefore  no  reason  for  abandoning  wells  until  bed  rock 
is  encountered,  but  before  a  well  is  started  care  should  be  taken  to  roughly  esti- 
mate the  depth  required  and  determine  whether  or  not  the  cost  is  prohibitive  and  » 
whether  the  well  tools  are  sufficient.  The  depth  to  bed  rock  may  be  roughly  esti- 
mated by  multiplying  the  slope  of  the  surface  of  the  bed  rock,  which  is  about  125 
feet  per  mile,  by  the  distance  in  a  north-south  direction  between  the  point  at  which 
bed  rock  outcrops  and  that  at  which  the  well  is  to  be  sunk.  But  one  deep  well  has 
has  been  drilled  in  this  area — that  of  D.  J.  Sassamen  (393)  north  of  Centerpoint 
(PI.  XXXVII,  sec.  F).     This  is  finished  in  the  lower  layer  of  the  Trinity. 

South  of  Centerpoint  and  extending  to  Mine  Creek  is  the  outcrop  of  the  Bingen 
formation  (Pis.  IV,  XXXVIII).  This  forms  a  sandy  country  in  which  shallow 
wells  can  easily  be  finished.  In  the  Bingen  formation  there  are  several  water- 
bearing sands,  and  near  the  line  between  it  and  the  overlying  Brownstown  forma- 
tion wells  can  either  develop  the  upper  layers  or  be  drilled  for  400  to  500  feet  into 
the  basal  layers,  passing  through  several  different  horizons  in  the  operation. 

The  uppermost  layer  of  this  series  is  the  one  most  commonly  developed  in 
the  southern  part  of  Howard  County,  where  it  supplies  many  deep  and  artesian 
wells  (PI.  XXXVIII).  These  wells  are  commonly  finished  with  but  a  few  feet  of 
iron  or  wood  casing,*which  passes  through  only  the  upper  or  "caving  dirt.'*  The 
water  is  turbid,  however,  when  the  wells  are  not  cased  to  the  top  of  the  water-bearing 
strata,  and  ^casing  is  recommended  for  all  wells.  (See  well  386,  p.  253.)  The  head 
is  lowering  in  this  region,  indicating  that  the  development  has  already  exceeded 
the  rate  of  supply,  and  care  must  be  exercised  to  prevent  needless  waste  and  leak- 
age into  the  upper  or  '* caving  dirt"  (p.  78). 

JEFFERSON    COUNTY. 

In  Jefferson  County  the  Quaternary  gravels,  which  underlie  the  terrace 
deposits  and  the  river  bottoms,  afford  the  most  usual  source  of  underground  supply 
east  of  Bayou  Bartholomew  and  Arkansas  River  (Pi.  XLIV).  Driven  wells  are 
common,  but  for  large  supplies  wells  should  be  sunk  to  the  coarser  gravels  which 
overlie  the  older  Eocene  deposits.  These  will  he  encountered  at  depths  ranging 
from  50  to  125  feet.     These  surficial  gravels  supply  the  water  used  in  the  ice  factory 
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and  stave  company's  plant  at  Pine  Bluff  (409B,  415),  and  formerly  supplied  the 
waterworks  (412). 

Water  of  much  better  quality  can,  however,  be  obtained  at  any  point  in  the 
county  from  the  underlying  Eocene  water  sands  (PL  XXXVII,  sees.  B,  G).  The 
Cockfield  horizon  is  found  from  very  near  sea  level  in  the  northwestern  part  of 
the  county  to  about  250  feet  below  sea  level  in  the  southeastern  part  (PI.  XLII). 
This  horizon  has  been  encountered  at  Redfield  (416)  and  in  the  deeper  wells  at 
Pine  Bluff  (412,  415A),  but  it  was  not  developed  because  the  yield  did  not  seem 
sufficient.  It  is,  however,  a  very  good  horizon  and  in  most  wells  should  be  carefully 
tested  to  see  if  it  will  not  yield  the  desired  amount.  This  horizon  has  been  devel- 
oped in  at  least  one  well  at  Pine  Bluff  (409A)  and  supplies  the  large  mills  at  Clio 
and  Kedron  (PL  XXXVII,  sec.  K). 

The  Sabine  water  horizon  is  developed  in  many  wells  at  Pine  Bluff,  where  it 
is  encountered  at  about  700  feet  below  sea  level.  It  is  available  throughout  the 
whole  county  at  depths  ranging  from  200  feet  below  sea  level  in  the  northwestern 
part  to  800  feet  in  the  extreme  southeastern  part  (Pis.  XXXVII,  sees.  B,G;  XLI). 
Water  will  rise  very  near  the  surface  in  the  bottom  lands  from  both  the  Cockfield 
and  Sabine  horizons,  but  will  probably  not  flow  over  any  considerable  area. 

LAFAYETTE    COUNTY. 

In  Lafayette  County  there  are  two  principal  sources  of  underground-water 
supply — (1)  the  Quaternary  gravels  and  sands  under  the  terraces  and  river  bottoms 
and  (2)  the  sands  in  the  Sabine  formation. 

The  first  are  available  in  the  flat  lands  along  the  St.  Louis  Southwestern  Rail- 
way from  New  Lewisville  to  near  the  State  line  at  depths  less  than  150  feet 
(Pis.  XXXVII,  sees.  D,  H;  XLIV).  They  supply  water  for  many  local  wells  and  also 
for  the  large  mills  at  Bolinger  or  Kress  City  (417;  PL  XXXVII,  sec.  D). 

The  Sabine  sarids  have  been  developed  in  the  following  wells:  Lewisville 
Lumber  Company  (426),  Sunny  South  Lumber  Company  (423),  Red  River  Lumber 
Company  (420),  court-house  (424),  and  Moore  (425),  near  New  Lewisville,  and 
at  Stamps  (427-429)  and  Frostville  (419).  Flowing  water  has  been  developed 
along  Bayou  Bodcau  (PL  XLI),  and  it  is  possible  that  it  may  be  obtained  along 
Red  River  from  near  the  Cotton  Belt  Railway  bridge  southward.  The  head  is, 
however,  very  variable  (pp.  81-82)  and  no  definite  predictions  of  flowing  wells  are 
possible.  The  best  water  is  usually  developed  in  the  upper  of  the  group  of  water 
sands,  and  in  no  case  would  it  be  advisable  to  go  below  the  depths  indicated  on 
PL  XLI. 

LINCOLN    COUNTY. 

No  deep  wells  have  yet  been  sunk  in  Lincoln  County,  though  the  underground- 
water  prospects  are  very  favorable.  The  Cockfield  sands  will  be  encountered  at  a 
depth  of  about  300  feet  below  sea  level  in  the  whole  county.  This  horizon  is  devel- 
oped at  the  following  places:  Rosedale  (1006),  Arkansas  City  (143),  Dermptt  (24), 
Monticcllo  (148-150),  Warren  (151-153),  Wilmar  (19),  Kedron  (127),  and  Clio  (125). 
It  is  also  encountered  in  the  wells  at  Pine  Bluff  (Pis.  XXXVII,  sees.  B,  G;  XLII). 
The  Sabine  or  main  Pine  Bluff  horizon  will  be  found  at  depths  of  about  750  to  800 
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feet  below  sea  level  (PI.  XLI).  It  is  not  probable  that  water  from  eitljier  of  these 
horizons  or  groups  of  horizons  will  flow,  but  in  the  bottom  lands  it  will  rise  to  within 
a  few  feet  of  the  surface.  Near  and  east  of  Bayou  Bartholomew  (PL  XLIV) 
abundant  supplies  can  be  obtained  in  the  Quaternary  gravels  at  depths  not  exceed- 
ing 150  feet,  but  the  water  in  the  Lagrange  sands  is  generally  of  better  quaUty. 

LITTLE   RIVER   COUNTY. 

Little  River  County  is  almost  completely  buried  beneath  the  surficial  deposits 
of  the  Lafayette  and  Port  Hudson  (PL  III).  These  range  in  thickness  from  a  few 
to  80  feet  (434,  440,  443,  444,  448).  The  gravel  beds  in  the  thicker  sections  are 
covered  with  layers  of  clay  and  sand,  as  in  the  terrace  deposits  farther  south,  and 
will  commonly  yield  large  supplies  of  water.  Beneath  these  beds  water  can  be 
obtained  from  the  upper  Cretaceous  beds  in  all  parts  of  the  county  except  the  north- 
west corner.  In  the  region  north  of  the  outcrop  of  the  Bingen  formation  (PL  III) 
the  only  horizon  of  importance  is  the  basal  Trinity.  Its  depth  in  this  portion  of 
the  county  is  from  1,000  to  1,500  feet  (p.  76). 

Along  the  Bingen  outcrop  shallow  wells  can  often  be  finished  in  one  of  the 
several  water-bearing  Bingen  sands,  and  will  yield  soft  water.  The  Bingen  group 
dipws  regularly  beneath  the  county,  and  water  can  be  confidently  expected  in  it  in 
the  southern  and  southwestern  portions,  although  no  wells  have  as  yet  been  success- 
fully completed.  In  southern  Sevier  County  many  wells  have  been  completed  to 
different  horizona  of  the  Bingen  which  are  from  300  to  900  feet  below  the  Annona 
chalks  (PL  XXXVII,  sec.  F).  In  northeastern  Texas  the  several  Bingen  horizons 
are  more  widely  separated.  The  uppermost,  the  sub-Clarksville  sand,  occurs  500 
feet  below  the  Annona,  and  the  Woodbine,  or  lower  Bingen,  occurs  at  depths  of 
from  1,000  to  1,500  feet  (PL  XXXVII,  sec.  H).  The  extensive  development  of 
these  horizons  in  both  Howard  and  Sevier  counties  (PL  XXXVIII)  and  their 
occurrence  in  the  wells  at  Clarksville  and  Paris,  Tex.,  clearly  indicate  that  they 
will  be  found  in  Little  River  County. 

Of  the  deep  wells  sunk  in  the  southern  and  southwestern  parts  of  the  county, 
only  the  one  at  Hudson  (443)  has  developed  an  adequate  water  supply.  This 
is  a  very  hard  water  and  is  derived  from  a  cavernous  place  in  the  Annona  chalk 
(PL  XXXVII,  sec.  F).  The  upi>er  Bingen  or  sub-Clarksville  sand  is. at  this  place 
about  300  feet  deei>er.  Wells  at  Rocky  Comfort  (445,  448)  have  all  been  aban- 
doned without  results.  Of  these  only  the  Walker  gin  well  was  at  all  near  the 
propter  depth.  This  appears  to  have  about  reached  the  upper  Bingen,  and  it  is 
suggested  that  it  be  pushed  100  feet  deeper.  If  no  results  are  obtained  at  that 
point,  it  will  be  necessary  to  go  to  the  lower  Bingen  or  Woodbine  horizons  (PL 
XXXVII,  sees.  H,  F).  However,  the  sub-Clarksville  sand  is  expected  to  yield 
results.  In  the  case  of  the  DeLong  well  on  Red  River  (448)  it  will  be  necessary  to 
go  to  a  depth  of  at  least  1,000  feet  (PL  XXXVIII). 

In  the  southeast  corner  of  the  county  the  Nacatoch  sand  is  available.  Its 
northern  edge  was  encountered  in  the  Hudson  well  (443;  PL  XXXVII,  sec.  F), 
and  it  has  been  developed  at  several  points  along  Red  River  (436-440).  In  quality 
the  water  from  the  Nacatoch  sands  varies  from  soft  to  very  salty  alkaline.     This 
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horizon  is  encountered  in  the  deep  wells  at  Texarkana,  where  the  water  is  quite 
brackish.  It  may  be  developed  at  any  point  south  of  a  line  about  2  miles  north  of 
the  upper  outcrop  shown  on  PI.  XXXVIII  and  at  the  depths  indicated. 

MILLER    COUNTY. 

The  irregular  mantle  of  gravels  and  sands  which  covers  the  older  Tertiary 
and  Cretaceous  beds  in  this  region  is  thicker  in  the  valleys,  and  it  is  such  a  local 
development  that  furnishes  much  of  the  present  water  supply  of  Texarkana  (479). 
The  demand  here  has  already  exceeded  the  supply.  Along  the  Red  River  flood 
plain  and  the  main  terraces  accompanying  it  these  gravel  deposits  are  thicker  and 
more  uniform  and  yield  inexhaustible  supplies  (PI.  XLIV) ;  here  the  coarser  gravel 
beds  may  generally  be  reached  at  depths  of  from  80  to  100  feet  (198,  464,  468). 

Of  the  Cretaceous  water-bearing  sands  only  the  uppermost  (Nacatoch)  has 
thus  far  been  developed.  It  underlies  the  whole  of  the  county,  but  its  develop- 
ment is  restricted  by  the  fact  that  at  a  varying  distance  south  of  the  outcrop  the 
water  is  so  salty  that  it  can  not  be  used.  The  position  of  the  top  of  this  horizon 
varies  from  1 50  feet  above  sea  level  in  the  extreme  northeastern  part  of  the  county 
to  from  1,400  to  1,700  feet  at  the  Red  River- Alabama  Landing  fault  line  (Pis. 
XXXVII,  sec.  F;  XXXVIII);  south  of  the  fault  it  is  horizontal  and  about  800 
feet  below  sea  level.  This  horizon  has  been  developed  along  Red  River  as  far 
south  as  Dooleys  Ferry,  and  furnishes  artesian  water  of  good  quality  (196-202, 
463-468;  PI.  XXXVIII).  A  well  about  a  mile  south  of  Dooleys  Ferry  (462)  was 
abandoned  just  before  reaching  the  requisite  depth.  South  of  this  point  along 
Red  River  this  horizon  probably  contains  salty  water.  At  Garland  it  would.be 
encountered  at  about  1,200  feet,  and  might  furnish  flowing  water  with  a  very  low 
pressure. 

West  and  south  of  Red  River  nearly  all  the  wells  yield  salty  water  (473-476, 
478-480A),  and  it  is  important  to  consider  the  depths  and  probable  water  value 
of  the  underlying  Cretaceous  sand.  The  uppermost  horizon  of  the  Bingen  forma- 
tion, the  sub-Clarksville  sand  (p.  76),  is  extensively  developed  in  southern  Sevier 
and  Howard  counties,  where  it  furnishes  artesian  water.  The  water  at  Saline 
Landing  (404)  is  brackish,  and  this  fact  suggests  that  deeper  in  the  embed  all  the 
water  will  be  brackish.  However,  at  Clarksville,  Tex.  (PI.  XXXVII,  sec.  H)  this 
horizon  has  yielded  satisfactory  water,  and  is  therefore  regarded  as  of  possible 
importance  as  a  source  of  supply  in  this  region,  where  it  will  be  found  about  1,500 
feet  below  the  Nacatoch.  The  uppermost  Woodbine  sand,  which  in  northeastern 
Texas  is  500  feet  below  the  sub-Clarksville,  yields  very  salty  water,  but  the  basal 
Woodbine  sands,  500  feet  still  lower,  offer  better  possibilities,  though  they  are 
likewise  likely  to  yield  mineral  water.  The  basal  Woodbine  horizon  is  reported 
to  have  yielded  fresh  water  at  Clarksville,  Tex.  (1114;  PI.  XXXVII,  sec.  H).  The 
Paris,  Tex.,  well  penetrated  all  the  Woodbine  sands  without  developing  a  satis- 
factory horizon,  but  Hill"  has  suggested  that  sufficient  precautions  were  not  taken 
to  case  off  the  salty  water  in  the  upper  Woodbine  sands  and  that  the  quality  of 
the  water  was  therefore  not  satisfactorily  determined. 

a  Twenty-first  Ann.  Kept.  U.  S.  Geol.8urvey,pt.7,1901,p.630. 
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In  southern  Miller  County  the  best  results  are  to  be  expected  from  the  Sabine 
sands;  these  outcrop  about  as  shown  on  PL  XLI,  and  may  be  expected  at  depths 
not  greater  than  those  indicated.  This  horizon  has  been  developed  in  shallow 
wells  at  Ttoarkana  (1067-1068),  Boggy  (456-458),  and  Fort  Lynn  (461).  The 
flowing  well  at  Missionary,  La.  (803)  and  the  wells  at  Frostville  (419)  and  aroimd 
New  Lewisville  (423-429)  develop  members  of  this  group  of  horizons  (PI,  XXXVII, 
sees.  D,  H).  This  is  the  most  promising  source  of  water  along  the  Red  River  Valley 
from  about  5  miles  north  of  Garland  southward.  At  Garland  water-bearing  sands 
of  this  grotip  should  be  found  at  depths  not  exceeding  300  to  400  feet,  from  which 
the  w^ater  will  rise  very  near  the  surface,  if  it.  does  not  flow  over  in  a  feeble  stream. 

NEVADA    COUNTY. 

Besides  the  sands  and  gravels  of  late  Tertiary  and  Quaternary  age  which  cover 
much  of  the  county  and  attain  thicknesses  of  from  40  to  80  feet  in  the  main  river 
bottoms,  where  they  yield  large  supplies  of  water  of  poor  quality,  there  are  in 
Nevada  County  three  principal  water-bearing  formations — the  Bingen  (p.  76),  the 
Nacatoch  (p.  78),  and  the  Sabine  (p.  83). 

The  Bingen  formation  outcrops  in  Pike  and  Clark  counties  (Pis.  Ill,  XXXVIII) 
and  dips  regularly  southeastward  beneath  Nevada  County.  Many  wells  have  been 
developed  in  this  horizon  in  southern  Pike  County,  and  it  will  in  time  be  exten- 
sively developed  in  Nevada  County,  north  of  the  sandy  outcrop  of  the  Nacatoch 
formation  (PI.  Ill),  where  it  will  be  encountered  at  the  depths  indicated  on 
PL  XXXVIII.  But  one  deep  well  has  been  attempted  in  this  region,  that  of  J.  T. 
Williamson  on  Black  Creek  (537).  It  was  abandoned  at  a  depth  of  285  feet;  the 
depth  of  the  Bingen  at  this  point  is  about  600  feet. 

The  Nacatoch  sand  forms  a  sandy  belt  of  land  extending  from  Garlandsville 
northeastward  across  the  county  (Pis.  Ill,  XXXVIII).  In  the  region  south  of  the 
outcrop  this  water  horizon  is  everywhere  available,  and  has  been  very  widely  and 
extensively  developed.  Along  all  the  main  stream  valleys  it  will  furnish  artesian 
water,  though  the  head  varies  greatly  because  of  the  differences  in  elevation  of  the 
outcrop,  losses  by  leakage,  and  resistance  (p.  78).  Throughout  the  whole  region 
the  demand  has  exceeded  the  supply  and  the  pressure  is  everywhere  decreasing. 
The  effect  of  this  decrease  will  be  felt  first  near  the  outcrop  and  will  gradually 
affect  the  region  to  the  south. 

The  Sabine  beds  form  the  sandy  lands  south  of  the  Arkadelphia  clay  belt  (PI. 
III).  In  this  region  good  springs  are  numerous  and  little  difficulty  is  experienced 
in  finishing  shallow  wells.  Deep  wells  may  be  completed  in  this  formation  in  the 
central  and  southern  parts  of  the  county,  the  lower  limit  of  profitable  development 
being  about  500  feet  below  sea  level  in  the  extreme  southeastern  part  of  the  county 
(PI.  XLI).  The  pressure  head  in  the  Sabine  sand  in  this  region  will  vary  almost 
directly  with  the  local  elevation  (pp.  81-82). 

OUACHITA   COUNTY. 

In  Ouachita  County  the  surficial  gravels,  where  developed  along  the  St.  Ix)uis 
Southwestern  Railway,  have  not  yielded  very  satisfactory  results.  Supplies  have 
been  deyeloped  at  Little  Bay  (21),  across  the  line  in  Callioun  County,  and  at  Bearden 
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(628A),  Eagle  Mills  (634),  and  Millville  (636),  but  in  all  cases  the  supply  is  likely 
to  fail  in  dry  weather.  In  the  main  flood  plain  of  the  Ouachita,  especially  on  the 
eastern  side,  the  supply  from  this  source  will  generally  be  quite  abundant  and  in  the 
terrace  lands  will  usually  be  sufficient  for  ordinary  purposes.  Deep  wells  can  be 
developed  throughout  the  county  in  the  underlying  Eocene  beds.  The  Cockfield 
horizon  (PI.  XXXVII,  sec.  K)  is  available  in  shallow  wells  just  west  of  Ouachita 
River  and  in  deep  wells  east  of  it.  This  horizon  has  been  encountered  in  the  Mill- 
ville (635)  and  Bearden  (628)  wells  at  depths  of  153  to  170  and  300  to  310  feet, 
respectively.  In  neither  was  it  developed ;  in  the  first  case  the  failure  was  due  to 
lack  of  a  proper  screen,  and  in  the  second  to  a  desire  to  develop  a  thicker  horizon, 
which  the  driller's  experience  at  Pine  Bluff  had  taught  him  might  be  expected. 
With  proper  screens  and  exhaustive  pumping  (p.  107)  this  horizon  can  be  expected 
to  yield  good  results.  Indeed,  it  is  regarded  as  the  most  promising  east  of  Ouachita 
River. 

.  The  Sabine  horizon,  which  has  been  developed  in  the  Bearden  well  (628); 
PL  XXXVII,  sec.  K),  where  it  furnishes  a  highly  alkaline  water,  containing  much 
fine  sand,  occurs  at  depths  ranging  from  sea  level  in  the  northwestern  part  of  the 
county  to  700  feet  below  sea  level  in  the  extreme  southeastern  part  (PI.  XLI). 
This  is  not  to  be  regarded  as  a  very  promising  horizon,  but  it  is  worth  drilling  for 
if  the  other  supplies  can  not  be  obtained.  At  Waldo  (141),  Bearden  (628),  and 
Crossett  (6),  the  three  nearest  wells  developing  this  horizon,  the  results  have  been 
unsatisfactory. 

In  no  case  is  it  advisable  to  go  much  below  the  depth  indicated  on  PL  XLI. 

PIKE    COUNTY. 

The  Coastal  Plain  strata  underUe  only  the  extreme  southeastern  part  of  Pike 
County.  The  remainder  is  a  very  rocky,  hilly  region,  in  which  the  hard  Paleozoic 
rocks  are  very  near  the  surface,  and  the  obtaining' of  a  large  water  supply  in  bed 
rock  is  merely  a  matter  of  chance.  Wells  may  develop  a  good  supply  within  a 
few  himdred  feet  of  the  surface  or  may  go  1,000  feet  or  more  without  results. 

In  the  region  of  the  Trinity  outcrop  (PL  III)  the  water  is  wholly  from  shallow 
wells,  which  obtain  their  supply  from  the  surficial  gravel  overlying  the  Cretaceous 
clays.  The  Trinity  formation  is  here  a  calcareous  clay  of  practically  no  water- 
bearing value  (687,  693,  694;  PL  XXXVII,  sec.  E). 

Only  along  and  south  of  the  Bingen  outcrop,  in  the  extreme  southeastern 
part  of  the  county,  are  deep  wells  practicable.  The  sand  beds  in  the  Bingen  for- 
mation dip  regularly  southward  and  have  been  encountered  at  many  points  (PL 
XXXVIII).  Flowing  water  is  obtained  along  Little  Missouri  Valley  and  some 
of  the  streams  tributary  to  it.  The  water  is  soft  and  alkaline  in  freely  flowing 
wells,  but  in  other  wells,  which  are  cased  only  through  the  upper  '*  caving  dirt,'* 
it  stands  in  contact  with  the  overlying  calcareous  clays  and  becomes  quite  hard. 
The  wells  in  southern  Pike  County,  with  the  exception  of  the  Key  well  at  Delight 
(688),  develop  the  uppermost  Bingen  horizon.  It  is  quite  likely  that  other  sands 
will  be  encountered  at  intervals  for  100  or  200  feet  below  this  horizon  (PL  XXXVII, 
sec.  E). 
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Besides  the  mantle  of  gravel  found  all  over  this  region,  there  are  thick  deposits 
in  the  river  valleys  which  contain  abundant  suppUes  of  very  poor  water.  Li  the 
southeastern  part  of  the  county  these  gravel  beds  often  prove  very  troublesome 
to  the  driller,  and  care  must  always  be  taken  to  fasten  the  casing  firmly  into  the 
clay  to  prevent  the  leakage  of  the  Bingen  water. 

PULASKI   COUNTY. 

In  the  moimtainous  parts  of  Pulaski  County,  or  roughly  the  region  north- 
west of  the  main  line  of  the  Iron  Mountain  Railway,  the  only  imderground  water 
supply  of  known  importance  is  that  contained  in  the  gravels  which  imderlie  the 
main  flood  plain  and  terraces  of  Arkansas  River.  These  beds  have  been  developed 
at  Baring  Cross  (707)  and  East  Little  Rock  (70iS),  and  are  apparently  the  most 
important  underground  supply  in  the  immediate  vicinity  of  Little  Rock.  They 
foUow  Arkansas  River  into  the  Coastal  Plain  region,  southeast  of  the  main  line 
of  the  Iron  Mountain  Railway,  and  are  available  along  the  river  near  the  south- 
eastern part  of  the  county  (PI.  XLIV)  at  depths  not  exceeding  150  feet. 

The  sandy  beds  of  the  Eocene  outcrop  in  the  triangular  area  south  of  Little 
Rock,  between  the  main  line  and  the  Alexandria  branch  of  the  Iron  Mountain 
Railway  (PI.  III).  These  beds  dip  southeast,  and  in  the  extreme  southeastern 
part  of  the  county,  in  the  lowlands  along  Arkansas  River,  the  conditions  are  very 
favorable  for  flowing  water,  which  has  already  been  reported  in  a  well  at  Sweet 
Home  (709) .  The  depth  to  the  lower  Eocene  sands  varies  from  sea  level  near 
Wrightsville  to  500  feet  below  sea  level  in  the  extreme  southeastern  part  of  the 
county  (PL  XLI),  and  other  horizons  are  to  be  expected  above  this  one  (PI.  XXXVII, 
sec.  B;  XLII). 

SALINE    COUNTY. 

Saline  County  is  roughly  divided  by  the  Iron  Mountain  Railway  into  a  hilly, 
rocky  portion,  which  is  a  part  of  the  Ouachita  Mountains,  and  a  rolling  dirt  country, 
which  is  a  part  of  the  Coastal  Plain  (PL  III). 

In  the  Ouachita  Mountains  portion  the  deep-water  conditions  are  very  irre- 
gular, and  no  definite  predictions  can  be  made.  The  water  supply  is  almost  wholly 
from  surface  wells,  and  the  chances  of  obtaining  water  in  deep  wells  are  very  uncer- 
tain. East  of  the  railroad  are  the  sandy  hills  of  the  basal  Sabine  formation.  These 
dip  southeastward  (Pis.  XLI,  XLII),  and  the  conditions  are  favorable  for  deep 
wells  in  the  eastern  part  of  the  county.  The  chances  for  flowing  water  along 
and  east  of  the  Iron  Mountain  Railway  are  very  good.  In  no  case  will  it  be 
advisable  to  go  deeper  than  shown  on  PI.  XLI,  or  about  250  feet  below  sea  level 
in  the  extreme  southeastern  part  of  the  county  (PI.  XXXVII,  sec.  B). 

Along  Arkansas  River  there  are  thick  gravel  beds  which  will  be  reached  at 
depths  not  exceeding  150  feet.     These  will  yield  large  supplies. 

SEVIER    COUNTY. 

In  the  portion  of  Sevier  County  south  of  the  rocky,  mountain  lands  there 
are  three  principal  water-bearing  formations — the  Trinity,  the  Bingen,  and  the 
surficial  deposits. 
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The  Trinity  formation,  which  occurs  along  the  edge  of  the  Paleozoic  rocks 
(PL  III),  is  here  predominantly  clayey  and  of  much  less  importance  than  in 
northeastern  Texas.  On  the  whole,  the  best  water  and  the  most  prolific  yield 
in  this  formation  is  to  be  expected  near  its  base,  and  a  deep  well  should  not  be 
undertaken  in  the  area  north  of  the  Bingen  outcrop  and  south  of  the  Paleozoic 
rocks  without  planning  to  push  it  to  bed  rock.  The  depth  at  which  bed  rock  will 
be  encountered  will  be  roughly  found  by  multiplying  the  distance  in  miles  between 
the  Paleozoic-Trinity  border  and  the  point  where  the  well  is  to  be  sunk  by  the 
average  rate  of  slope,  100  to  125  feet  per  mile.  A  well  at  Lockesburg  would  have 
to  be  sunk  about  800  or  900  feet,  and  one  at  Morris  Ferry  about  1,200  feet  to  reach 
the  base  of  the  Trinity  and  fully  determine  the  water  possibilities  of  that  forma- 
tion at  that  point.  Only  one  deep  well  has  been  tried  in  this  area,  that  of  D.  J. 
Sassamen,  near  Centerpoint  (PL  XXXVII,  sec.  F),  which  is  500  feet  deep  and 
obtains  a  hard  chalybeate  water  (393).  A  second  well,  200  feet  deep,  sunk  4  miles 
south  of  Lockesburg  (742),  was  abandoned  without  results.  It  was  too  far  north 
to  draw  on  any  of  the  horizons  of  the  Bingen  sand  (PL  XXXVII,  sec.  F),  and 
would  have  had  to  be  drilled  to  a  depth  of  about  1,100  or  1,200  feet  to  reach  the 
base  of  the  Trinity,  the  horizon  reached  in  the  Sassamen  well. 

The  Bingen  formation  contains  the  most  important  water  horizons  in  this 
county,  but  it  is  available  only  in  the  southeastern  portion  (Pis.  Ill,  XXXVII, 
sec.  F;  XXXVIII),  where  about  Ben  Lomond  it  supplies  many  artesian  wells. 
In  this  formation,  which  is  here  from  400  to  500  feet  thick,  there  are  several  water- 
bearing strata,  and  wells  have  been  finished  in  nearly  all  of  them,  though  most 
commonly  in  the  topmost.  The  water  is  soft  and  somewhat  alkaline,  though  100 
to  200  feet  above  the  uppermost  Bingen  sand,  and  probably  in  the  Brownstown 
formation  there  is  a  thin  stratum  which  yields  a  hard,  bitter  water  (735-740). 
A  better  water  can  always  be  obtained  by  deepening  the  wells.  Salty  water  is 
reported  in  wells  south  of  White  Cliffs  (450).  Perhaps  better  results  could  be 
obtained  by  casing  off  this  horizon  and  deepening  the  well. 

The  surficial  sands  and  gravels  are  well  developed  both  in  the  uplands,  where 
they  are  often  confused  with  the  outcrops  of  the  Bingen  formation,  and  in  the 
valleys.  They  supply  many  local  wells,  and  beneath  the  large  valleys  contain 
inexhaustible  suppUes  of  very  poor  water  (PL  XLIV). 

UNION    COUNTY. 

The  most  important  water  horizons  in  Union  County  are  those  of  the  Cockfield 
(PL  XXXVII,  sees.  C,  H.),  which  have  been  developed  at  Fomby,  Columbia  County 
(135),  Eldorado  (746A,  746B),  Upland  (753,  754),  and  Blanchard  Springs  (745A) 
The  base  of  this  group  of  water  sands  ranges  from  sea  level  slightly  west  of  the 
Arkansas  Southern  Railroad  to  about  300  feet  below  sea  level  in  the  eastern  part 
of  the  county  (PL  XLII).  The  water  near  Ouachita  River  may  be  impotable,  as 
indicated  by  the  well  at  Crossett  (6),  which  obtained  sulphur  water  from  this  horizon 
at  a  depth  of  450  feet  •(PL  XXXVII,  sees.  B,  H).  The  shallow  artesian  wells ^t 
Fomby  and  Blanchard  Springs  are  essentially  local  occurrences  depending  on 
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conditions  similar  to  those  explained  on  page  82.     Similar  occurrences  are  possible, 
however,  in  any  of  the  valley  bottoms  in  this  region. 

The  Sabine  horizon  will  be  encountered  at  depths  ranging  from  600  feet  below 
sea  level  in  the  northwestern  part  of  the  county  to  800  feet  in  the  southeastern 
part.  The  wells  at  Bearden  (628)  and  Crossett  (6),  however,  which  have  obtained 
unsatisfactory*  results  from  this  horizon,  suggest  that  an  attempt  should  not  be 
made  to  develop  it  until  the  upper  horizons  have  been  thoroughly  tried.  This 
horizon  will  furnish  artesian  water  along  Ouachita  River,  where  it  will  probably  be 
mineral  in  character  (PL  XLI). 

NORTHERN  LOUISIANA. 
AVOYELLES   PARISH. 

Avoyelles  Parish  is  almost  wholly  dependent  for  its  underground-water  supply 
on  the  sands  and  gravels  of  the  Port  Hudson  and  redeposited  Lafayette.  These 
deposits  underlie  the  whole  parish  (Pis.  XXXVII,  sec.  B;  XLIV),  and  while  in  the 
bottom  lands  shallow  driven  wells  are  nearly  always  successful,  the  best  water  can 
be  obtained  in  the  coarser  gravels  between  65  and  200  feet  (756-767).  This  supply 
is  practically  inexhaustible;  and  while  the  water  is  hard,  a  chemical  and  bacterio- 
logical examination  by  Professor  Metz,  of  New  Orleans,  of  the  water  from  this 
horizon  at  Lecompte  (948),  where  city  waterworks  are  contemplated,  has  resulted 
in  a  very  favorable  report. 

The  water-bearing  sands  developed  in  the  Alexandria  wells  are,  on  account  of 
the  dip,  very  deep  under  most  of  this  parish  (PI.  XXXVII,  sec.  B),  and  it  wil 
generally  be  inexpedient  to  try  to  develop  them.     The  deep  wells  of  the  Natchez 
and  Marksville  Oil  Company  found  no  important  horizon  below  the  upper  gravels 
which  supply  the  municipal  well  at  Marksville  (767). 

BIENVILLE   PARISH. 

Throughout  all  of  Bienville  Parish,  with  the  exception  of  limited  areas  immedi- 
ately surrounding  the  Cretaceous  domes  at  Kings  and  Raybums  Salt  Works  (Pis. 
Ill;  XXXVII,  sees.  E,  I),  deep-well  water  can  be  obtained  in  the  Sabine  sands. 
The  lower  limit  of  profitable  development  ranges  from  150  feet  below  sea  level  in 
the  northeastern  part  of  the  parish  to  about  300  feet  in  the  southeastern  part  (PI. 
XLI).  Water  sands  will  generally  be  found  above  this  extreme  depth,  but  in  case 
they  are  locally  absent  at  any  point  it  will  not  be  advisable  to  go  deeper.  The  clays 
of  the  Midway  and  Arkadelphia  formations,  which  underlie  the  Sabine,  contain  no 
water,  and  that  of  the  next  horizon,  which  is  600  or  700  feet  below  the  Sabine,  is 
very  salty  and  is  the  source  of  the  brine  of  the  old  salt  works  (PI.  XXXVII,  sec.  E). 
This  brine,  in  many  cases,  leaks  into  the  Eocene  sand  beds  and  renders  the  water 
impotable.  The  prospects  south  of  the  domes  are,  therefore,  not  so  good  as  those 
north  (p.  83). 

The  pressure  head  will  vary  somewhat  with  the  local  topography  (p.  82;  PL* 
Xfj),  and  flowing  wells  are  to  be  expected  only  locally  and  in  deep  valleys  near 
hi<j:h  hill  masses. 
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BOSSIER    PARISH. 

The  best  water  in  Bossier  Parish  is  obtained  from  the  Sabine  sands  at  depths 
not  exceeding  100  to  150  feet  below  sea  level  (Pis.  XXXVII,  sees.  D,  F,  I;  XLI). 
The  many  wells  in  northern  Bossier  Parish  have  thoroughly  demonstrated  the  pos- 
sibilities there,  and  the  well  at  Robson  (805),  in  Caddo  Parish,  shows  that  good 
results  can  be  expected  at  least  that  far  down  the  river.  Water-bearing  sands  will 
be  found  in  the  Sabine  in  the  extreme  south  end  of  the  parish  at  the  depths  indicated 
by  the  wells  at  Curtis  (789),  Robson  (805),  and  Frierson  (871),  but  the  quality  can 
be  determined  only  by  drilling. 

The  water  head  in  this  region  varies  almost  directly  with  the  local  topography 
(p.  82;  PI.  XL).  Flowing  wells  are  therefore  not  to  be  expected,  except  locally, 
and  if  obtained  will  probably  have  a  short  life  (778,  779,  784). 

Under  the  Red  River  flood  plain  and  the  terraces  accompanying  it  are  consid- 
erable gravel  deposits  which  yield  abundant  supplies  of  water  of  poor  quality. 
This  is  the  source  of  most  of  the  water  used  in  the  bottom  lands.  In  sinking  deep 
wells  the  common  practice  in  this  region  is  to  penetrate  these  gravels  with  a  3-inch 
casing,  which  is  firmly  seated  in  the  underlying  blue  clay ;  a  hole  an  inch  or  two  in 
diameter  is  then  dnilled,  which  is  cased  but  a  few  feet  (fig.  38).  In  general  it  is  felt 
that  it  would  be  better  to  case  the  wells  the  entire  depth,  using  a  still  larger  casing 
to  penetrate  the  upper  gravels,  and  to  place  screens  opposite  each  of  the  water- 
bearing sands.  The  greatest  care  must  be  taken  to  cut  out  the  water  in  the  surficial 
gravels,  or  it  will  seriously  impair  the  quality  of  the  water  obtained  in  the  Sabine 
sands  (797). 

CADDO    PARISH. 

The  principal  water-bearing  horizons  in  Caddo  Parish  are  (1)  the  Quaternary, 
or  Port  Hudson,  gravels  and  sands,  and  (2)  the  sands  in  the  Sabine  formation  (PI. 
XXXVII,  sees.  D,  E,  I). 

The  Quaternary,  or  Port  Hudson,  gravels  and  sands  underlie  the  Red  River 
flood  plain  at  depths  of  75  to  130  feet  (782-785,  788,  796,  799,  800,  804,  805).  They 
supply  the  shallow  wells  in  this  region,  and  will  yield  very  lar.ge  amounts  when  the 
wells  are  properly  finished  in  the  gravels  near  the  base.  The  water  is,  however, 
hard,  chalybeate,  and  alkaline,  and  a  better  quality  can  usually  be  obtained  in  the 
underlying  sands. 

The  Sabine  formation  underlies  all  of  Caddo  Parish,  except  possibly  a  limited 
region  near  Sodo  Lake,  to  a  depth  of  100  to  150  feet  below  sea  level.  In  it  there 
are  several  sand  beds,  some  occurring  in  fairly  well-defined  horizons.  These  beds 
vary  somewhat  in  thickness  from  place  to  place,  but  in  general  may  be  said  to  be 
available  at  any  point  in  the  parish.  Failures  are  reported  at  Furrh  (802),  Uni 
(835,  836),  and  Dixie  (801),  but  all  of  these  represent  essentially  local  variations. 
That  the  Furrh  well  represents  only  a  local  absence  of  the  Sabine  water  sands  is 
shown  by  the  successful  wells  at  Shreveport,  Blanchard,  and  Marshall  (PI.  XXXVII, 
sec.  I).  At  Uni  a  sand  bed  was  encountered  in  the  proper  stratigraphic  position 
(PI.  XXXVII,  sec.  F),but  yielded  no  water,  though  successful  wells  have  been  fin- 
ished all  about  it.     The  well  3  miles  south  of  Dixie,  at  the  mouth  of  Cottonwood 
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Bayou  (801),  has  apparently  struck  one  of  the  pecuUar  Cretaceous  domes  which 
occur  irregularly  throughout  Louisiana,  and  which  yield  impotable  salt  water.  To 
judge  from  other  cases,  the  area  affected  by  this  disturbance  is  not  great  (pp.  29,  67). 
The  conditions  everywhere  in  Caddo  Parish  warrant  sinking  wells  to  depths  of  100 
to  150  feet  below  sea  level,  if  water  is  not  encountered  above  that  point,  but  it  is 
useless  to  continue  them  deeper.  Below  this  point  are  the  Midway  and  Arkadel- 
phia  clays,  which  contain  no  water,  and  below  them  is  the  Nacatoch  sand,  which 
contains  artesian  salt  water  (806,  871).  Several  deeper  wells  have  been  drilled 
throughout  the  parish,  and  it  is  popularly,  though  incorrectly,  supposed  that  good 
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FiQ.  30.— Wells  In  the  vicinity  of  Shrevoport,  Caddo  Parish,  La. 

water  has  been  obtained  at  greater  depths.  At  Shreveport  there  are  several  water- 
bearing horizons  (fig.  30),  the  best  one  being  about  50  feet  below  sea  level.  The 
water  head  varies  almost  directly  with  the  local  topography,  and  flowing  wells  are 
essentially  of  local  occurrence  (see  p.  82).  Nearly  all  the  wells  in  this  region  are 
cased  only  part  of  the  way  to  the  bottom.  It  is  believed  to  be  desirable  to  case 
them  the  entire  distance  and  to  place  proper  screens  opposite  each  horizon. 

On  the  question  of  the  water  possibilities  below  the  Nacatoch  sand  see  page  139; 
on  springs  see  page  87. 
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CALDWELL    PARISH. 

In  Caldwell  Parish  large  water  supplies  can  commonly  be  obtained  in  the 
Quaternary  sands  and  gravels  which  underlie  the  flood  plain  of  Ouachita  and 
Boeuf  rivers  at  depths  of  from  25  to  100  feet  (Pis.  XXXVII,  sec.  B;  XLIV).  In 
the  hill  lands  shallow  wells  can  be  finished  at  almost  any  point,  though  in  the  south- 
em  and  southeastern  parts  of  the  parish,  in  the  region  of  the  calcareous  Jackson 
clays,  the  water  is  very  hard  and  the  yield  not  always  good. 

Of  the  deep  waters  the  best  results  are  to  be  obtained  in  the  Sabine  water  sands. 
The  top  of  this  group  will  be  encountered  at  depths  ranging  from  200  feet  below 
sea  level  in  the  northwestern  part  to  900  feet  in  the  southeastern  part.  This  is  the 
horizon  developed  in  the  Columbia  well  (841),  at  a  depth  of  358  to  438  feet  below 
sea  level,  and  in  the  many  wells  about  Monroe  (PI.  XXXVII,  sec.  B).  Over  all  the 
eastern  part  of  the  parish  it  will  furnish  flowing  water.  This  is  the  most  promising 
horizon  along  the  Iron  Mountain  Railway  south  of  Columbia;  it  will  be  encountered 
at  depths  ranging  from  400  feet  below  sea  level  at  Columbia  to  800  feet  at  the 
Caldwell-Catahoula  parish  line.  In  no  case  would  it  be  advisable  to  go  much  deeper 
than  indicated  on  PI.  XLI. 

At  a  distance  of  400  to  500  feet  above  the  Sabine  water  sand  is  the  basal  Cock- 
field  horizon  (p.  84;  PI.  XXXVII,  sec.  B).  This  may  be  reached  by  surface  wells 
in  the  northern  part  of  the  parish,  and  by  deep  wells  in  the  southeastern  part.  It 
has  been  found  in  wells  at  Clark  Spur  (838-840),  011a  (856-857),  Rochelle  (881),  and 
Leland  (855).  In  all  the  deeper  wells  it  furnishes  impotable  water,  and  it  is, not 
regarded  as  a  horizon  of  much  economic  importance.  Wells,  except  those  north 
of  the  outcrop  of  the  Jackson  formation  (PI.  Ill),  must  be  continued  to  the  Sabine 
sands. 

CATAHOULA    PARISH. 

The  chief  underground-water  supplies  of  Catahoula  Parish  are  contained  in  (1) 
the  Quaternary,  or  Port  Hudson,  deposits,  (2)  the  Catahoula,  (3)  the  Cockfield,  and 
(4)  the  Sabine^formations  (PI.  XXXVII,  sec.  B). 

The  Port  Hudson  deposits  are  best  developed  in  the  lowlands  along  Little  and 
Ouachita  rivers  and  south  of  Catahoula  Lake  and  Brushley  Bayou  (Pis.  Ill  ; 
XXXVII,  sec.  B).  These  beds  contain  large  supplies  and  are  the  ones  most  com- 
monly developed.  Shallow  driven  wells  yield  suflBcient  water  for  ordinary  purposes, 
and  when  large  supplies  are  needed  they  can  be  obtained  in  the  main  gravel  beds 
at  depths  ranging  from  50  to  150  feet. 

The  Catahoula  beds  form  the  high  sandy  hills  northwest  of  Catahoula  Lake  and 
Brushley  Bayou  (PI.  III).  Here  shallow  wells  generally  yield  good  soft  water. 
These  sandy  beds  dip  regularly  southeastward,  and  are  found  under  the  parish  south 
of  the  outcrop  at  depths  less  than  those  shown  on  PI.  XLIII.  This  is  the  natural 
source  for  water  at  Harrisonburg,  and  in  the  region  along  and  north  of  Little  River 
and  Catahoula  Lake,  where  in  the  lowlands  flowing  water  will  probably  be  obtained. 
There  is  some  probability,  as  indicated  by  the  Ferriday  well  (866),  that  in  the 
extreme  southern  part  of  the  parish  salt  water  will  be  encountered.  In  the  central 
portion,  however,  no  trouble  is  anticipated.     In  the  neighboring  parishes  the  Cata- 
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houla  beds  supply  the  water  at  Pollock,  Alexandria,  Boyce,  and  Zimmerman  (p. 86). 
If  a  well  does  not  obtain  water  in  the  Catahoula  formation,  it  is  believed  to  be 
inadvisable  to  sink  deeper. 

The  next  group  of  water  sands  occurs  about  1,000  feet  below  the  Catahoula 
(PI.  XXXVII,  sec.  B)  in  the  Cockfield  formation.  These  have  been  encountered 
in  wells  at  Leland,  (855),  Colfax  (871),  011a  (856-857),  and  Rochelle  (881),  and  in 
all  these  cases  have  yielded  unsatisfactory  water. 

Below  the  basal  Cockfield  occur  the  Sabine  sands,  and  in  the  northwestern  part 
of  the  parish,  beyond  Bayou  Funne  Louis,  where  the  Catahoula  sands  are  not 
available  (Pis.  Ill,  XLIII) ,  this  is  regarded  as  the  most  promising  horizon.  Success- 
ful wells  have  been  finished  in  these  beds  at  Columbia  and  along  the  Arkansas  South- 
ern Railroad  from  Winnfield  northward  (PI.  XXXVII,  sees.  B,  C).  Its  upper  limit 
should  be  encountered  at  depths  ranging  from  800  feet  at  011a  to  1,000  feet  at 
Georgetown  or  Rochelle.  In  no  case  will  it  be  advisable  to  go  deeper  than  1,500 
feet  (PI.  XLI).  One  unfavorable  feature  of  the  outlook  here  is  the  salt  springs  on 
Bayou  Castor.  If  they  represent  brine  leaking  from  one  of  the  Cretaceous  domes, 
it  is  possible  that  even  the  lowest  horizon  will  be  impregnated  with  salty  water.  In 
view  of  this,  wells  are  more  likely  to  succeed  near  the  Catahoula-Caldwell  parish 
line  than  farther  south. 

CLAIBORNE    PARISH.  ^ 

The  conditions  for  deep  water  supplies  in  Claiborne  Parish  are  very  favorable. 
The  Sabine  water  sands  are  everywhere  available  at  depths  not  exceeding  200  feet 
below  sea  level  (PI.  XLI).  Should  the  water  sands  in  any  case  be  locally  absent, 
it  is  not  advisable  to  continue  wells  deeper;  the  underlying  Midway  and  Arka- 
delphia  clays  contain  no  water,  and  the  Nacatoch  sand,  which  lies  700  feet  below 
the  basal  Sabine,  furnishes  salty  water  (PI.  XXXVII,  sees.  C,  E,  I).  The  head  of 
the  water  from  the  Sabine  sands  will  vary  almost  directly  with  the  local  topography 
(p.  82;  PI.  XL),  but  flowing  wells  are  likely  to  be  developed  in  the  bottom  lands 
along  Bayou  D '  Arbonne  and  Middle  Fork. 

CONCORDIA    PARISH. 

Concordia  Parish  lies  wholly  within  the  flood  plain  of  the  Mississippi,  and  the 
usual  supply  is  from  the  surficial  gravel  beds  encountered  at  depths  less  than  150 
feet.  These  yield  very  large  supplies  of  somewhat  chalybeate  water  suitable  for 
boiler  purposes. 

The  deep- well  prospects  are  not  very  favorable;  of  the  several  early  Tertiary 
formations,  the  Catahoula  would  be  expected  to  yield  the  best  water.  In  a  number 
of  wells  at  Natchez  and  Vidalia,  horizons  have  been  developed  in  the  upper  part  of 
this  formation  at  depths  of  300  to  500  feet.  These  horizons  will  be  encountered  to 
the  south  at  depths  which  will  increase  about  50  feet  per  mile. 

A  deep  test  well  put  down  by  the  Texas  and  Pacific  Railway  at  Ferriday  (866) 
obtained  flowing  salt  water  from  the  basal  Catahoula  beds  at  about  the  same  horizon 
developed  in  the  deepest  wells  at  Alexandria  (PI.  XXXVII,  sees.  A,  B),  Below 
the  Catahoula  the  water  sands  in  the  Cockfield  and  Sabine  probably  contain  highly 
mineral  water  at  this  point,  and  it  is  hardly  worth  wliile  to  drill  to  them. 
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DE    SOTO    PARISH. 

Although  but  one  deep  well  has  been  sunk  in  De  Soto  Parish  (871),  the  wells  in 
the  surrounding  parishes  and  the  general  geologic  structure  indicate  very  favorable 
conditions.  Satisfactory  water  sands  may  be  expected  throughout  the  parish  at 
depths  ranging  from  less  than  100  feet  below  sea  level  in  the  northwestern  part  to 
200  feet  in  the  southeastern  part  (Pis.  XXXVII,  sec.  F;  XLI).  The  height  to  which 
the  water  will  rise  depends  somewhat  on  the  local  topography,  but  throughout  the 
parish  will  commonly  be  over  175  feet  above  sea  level  (PI.  XL).  At  Mansfield  it  is 
quite  likely  that  the  height  will  be  over  200  feet.  Flowing  wells  may  be  expected 
locally  in  deep  valleys  flanked  by  high  hills  (p.  82) ;  the  most  promising  region  for 
such  wells  is  the  east-central  portion  of  the  parish,  along  the  western  edge  of  the 
Red  River  flood  plain  and  in  the  very  deep  valleys  tributary  to  it.  The  water  will 
usually  be  soft  and  alkaline  and  the  yield  abundant.  The  town  of  Mansfield  should 
have  no  difficulty  in  developing  a  water  supply  from  deep  wells. 

In  case  satisfactory  water  is  not  developed  at  any  point  at  a  depth  less  than 
those  given  above,  it  will  not  be  advisable  to  continue  the  well  deeper.  Below  the 
basal  Sabine  sands  are  the  clays  of  the  Midway  and  Arkadelphia  formations,  and 
below  these  the  Nacatoch  sand,  which  yields  artesian  salt  water  at  Shreveport  (806) 
and  Ferriday  (871).     For  the  prospects  below  the  Nacatoch  see  page   139. 

EAST   CARROLL    PARISH. 

The  Port  Hudson  silts,  sands,  and  gravels  underlie  all  of  East  Carroll  Parish  to 
depths  of  from  100  to  150  feet  and  will  yield  very  large  supplies  of  rather  chalybeate 
water.  Wells  to  yield  the  greatest  amount  should  be  finished  in  the  gravel  beds 
which  lie  near  the  base  of  these  surficial  deposits  (PI.  XXXVII,  sec.  A). 

The  Eocene  water-bearing  sands  can  be  reached  at  any  point  by  drilling  to  the 
requisite  depth  (Pis.  XXXVII,  sec.  A;  XLI,  XLII).  The  quality  of  the  water  is, 
however,  very  uncertain.  On  the  one  hand,  there  is  a  highly  mineral  water 
developed  in  the  wells  at  Crossett  (6),  Delhi  (962),  and  Vicksburg  (1,037),  which 
comes  from  the  Sabine  sands  (PI.  XXXVII,  sees.  A,  B,  I).  On  the  other  hand, 
there  is  good  water  in  the  wells  at  Satartia  (1,045),  Yazoo  City  (1,046-1,049),  Green- 
ville (1,039),  and  Blissville  (145).  The  deep  well  at  Lake  Providence  developed  the 
same  horizon  found  in  the  Empire  well  (26).  Better  water  might  be  obtained  in 
the  Cockfield  horizon  at  an  additional  depth  of  200  or  300  feet  (PI.  XXXVII,  sec.  A). 
Flowing  water  would  doubtless  be  obtained  at  this  point  from  the  Sabine  sands  at 
a  depth  of  about  100  feet  below  sea  level.  The  water  from  this  horizon  at  Yazoo 
City  is  good,  at  Crossett  bad,  and  the  quality  at  Lake  Providence  can  be  determined 
only  by  boring. 

FRANKLIN    PARISH. 

The  most  important  water-bearing  formation  in  Franklin  Parish  is  the  Port 
Hudson.  This  underlies  the  whole  parish,  and  the  coarser  beds,  which  can  com- 
monly be  developed  at  depths  ranging  from  75  to  150  feet,  will  furnish  very  large 
supplies  of  fairly  good  boiler  water. 

Of  the  Eocene  horizons,  the  only  one  of  probable  importance  is  the  Sabine. 
The  uppermost  Sabine  horizon,  or  that  encountered  in  the  Monroe  (921-925), 
139a— No.  46—06 11 
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Columbia  (841),  and  Delhi  (962)  wells,  will  be  found  in  this  parish  at  depths  ranging 
from  500  feet  below  sea  level  in  the  western  part  to  1,000  feet  in  the  southeastern 
part.  It  will  probably  furnish  mineral  water  of  a  character  varying  from  potable 
water  at  Monroe  and  Columbia  to  the  impotable  water  at  Delhi.  This  horizon  at 
Winnsboro  will  be  found  at  700  to  800  feet  below  sea  level  and  will  perhaps  furnish 
feebly  flowing  water.  In  no  case  will  it  be  advisable  to  go  deeper  than  indicated  on 
PI.  XLI,  unless  a  test  well  several  thousand  feet  deep  is  contemplated. 

GRANT    PARISH. 

The  principal  water-bearing  beds  underlying  Grant  Parish  are  (1)  the  surficial 
gravels,  (2)  the  Catahoula  sands  and  sandstones,  (3)  the  Cockfield  sands,  and  (4) 
the  Sabine  sands. 

The  Port  Hudson  gravels  are  of  importance  only  in  the  Red  River  flood  plain, 
where  they  will  furnish  large  supplies  at  depths  of  from  70  to  130  feet.  Less  impor- 
tant sands  are  encountered  above  these  basal  gravels,  in  which  driven  wells  can 
often  be  finished,  but  for  large  yields  the  wells  should  be  completed  in  the  lower 
gravels.  Over  much  of  the  hill  land  there  are  irregular  deposits  of  gravel,  which 
supply  local  wells  with  very  pure  water.  A  very  important  development  of  this 
sort  is  found  near  Sand  Spur,  where  a  number  of  wells  have  been  completed  for  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway  (882). 

The  Catahoula  beds  form  the  high  sandy  hills  in  the  southeastern  part  of  the 
parish  and  wherever  developed  yield  excellent  water.  Several  different  horizons 
occur  in  this  group,  as  shown  by  the  wells  at  Zimmerman,  Boyce,  and  Alexandria, 
and  in  no  case  will  it  be  advisable  to  go  deeper  than  shown  on  PI.  XLIII.  Flowing 
water  will  be  encountered  along  Red  River  Valley  in  the  so ath western  part  of  the 
parish,  10  miles  south  of  Colfax,  and  along  Little  River. 

The  Cockfield  member,  which  outcrops  in  southern  Winn  Parish  (Pis.  Ill; 
XXXVII,  sec.  D),  contains  several  horizons  which  are  of  doubtful  value  in  this 
parish.  The  most  important  occurs  near  the  base,  or  about  1,000  feet  below  the 
Catahoula.  This  has  been  developed  at  Colfax  (877)  and  at  Rochelle  (881),  and  in 
each  case  has  furnished  artesian  salty  water.  At  Rochelle  better  results  may  be 
obtained  in  the  underlying  Sabine  sands,  which  will  be  encountered  at  depths  over 
a  thousand  feet  below  sea  level,  but  the  presence  of  a  Cretaceous  dome  at  Cedar 
Lick  and  the  suggested  presence  of  one  at  Castor  Salt  Springs  indicate  that  the 
probabilities  are  against  such  a  development,  though  potable  water  has  been 
obtained  in  this  Sabine  horizon  at  Winnfield  (998). 

The  Sabine  sands  yield  ver>^  salty  water  at  Luella  (906)  and  Natchitoches 
(909,  911),  in  Natchitoches  Parish,  and  as  these  are  believed  to  be  due  in  large  part 
to  salt  water  from  the  Cretaceous  domes  no  better  results  can  be  hoped  for  in  western 
and  southern  Grant.  On  the  whole,  in  Grant  Parish  surface,  wells  are  the  only 
source  of  underground  supply,  except  in  the  region  of  the  Catahoula  formation. 

The  chances  of  getting  water  at  Colfax  by  going  deeper  are  not  very  promising, 
except  at  very  great  depths.  The  first  Cretaceous  sand,  the  Nacatoch,  if  it  is 
present  in  this  region,  occurs  about  2,000  feet  below  the  basal  Cockfield,  or,  roughly, 
3,000  feet  from  the  surface.  This  yields  artesian  salt  water  at  Shreveport  (806) 
and   Frierson   (871)   and  will  doubtless  yield  salt  water  here.     In  northeastern 
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Texas,  about  1,000  feet  below  this,  is  the  sub-Clarksville  sand,  which  will  probably 
also  yield  salty  water  (PI.  XXXVII,  sec.  H).  One  thousand  feet  deeper  are  the 
basal  Woodbine  horizons,  which  yield  somewhat  mineral  water.  The  most  promis- 
ing horizons  are  the  Paluxy  and  Trinity,  which,  at  Corsicana,  Tex.,  according  to 
Hill,°  are,  roughly,  500  and  2,400  feet  below  the  Woodbine.  According  to  this 
estimate,  which  is  necessarily  a  very  rough  one,  the  Paluxy  sand  is  5,500  feet  below 
the  surface  at  Colfax  and  the  base  of  the  Trinity  7,500  feet.  The  cost  of  so  deep  a 
well  would  be  almost  prohibitive,  yet  it  is  hardly  worth  while  starting  to  drill  at 
Colfax  unless  some  such  depth  is  planned  for. 

JACKSON    PARISH. 

The  deep-well  prospects  throughout  Jackson  Parish  are  very  promising.  No 
circumstances  are  known  which  would  introduce  unfavorable  conditions.  Wherever 
wells  have  been  drilled  they  have  yielded  satisfactory  results,  both  in  this  parish,  as 
at  Ansley,  Hodge,  Jonesboro,  and  Wyatt  (PI.  XXXVII,  sec.  C),  and  in  adjoining 
parishes,  as  at  Ruston  (890-891),  Monroe  (921-925),  Columbia  (841),  Winnfield 
(998),  Tannehill  (997),  and  Pyburn  (996).      (See  Pis.  XXXVII,  sees.  B>  C,  I;  XLI.) 

The  depth  of  profitable  development  ranges  from  nearly  200  feet  below  sea 
level  in  the  western  part  of  the  parish  to  500  feet  in  the  extreme  southeastern  part. 
At  Vernon  a  good  water-bearing  stratum  will  probably  be  developed  at  a  depth  of 
100  feet  below  sea  level. 

LINCOLN    PARISH. 

Abundant  supplies  of  water  may  be  expected  throughout  Lincoln  Parish  at 
depths  ranging  from  not  over  200  feet  below  sea  l^vel  in  the  western  part  of  the 
parish  to  400  feet  in  the  eastern  part  (PI.  XLI).  Several  water-bearing  horizons 
will  be  encountered  above  this  extreme  depth.  Where  all  the  sands  are  locally 
absent,  it  will  not  be  advisable  to  go  much  deeper  than  indicated.  The  principal 
horizon  developed  in  the  Dubach  and  Ruston  wells,  and  in  the  adjoining  parishes 
in  the  Ansley,  Arcadia,  and  Monroe  w^ells  (PI.  XXXVII,  sees.  C,  I),  occurs  at  depths 
ranging  from  100  feet  below  sea  level  in  the  western  part  of  the  parish  to  200  feet 
in  the  eastern  part.  The  Sabine  sands  will  furnish  flowing  water  along  Bayou 
D^Arbonne  and  Middle  Fork  (PI.  XLI). 

MADISON    PARISH. 

Madison  is  one  of  the  alluvial  parishes,  in  which  the  most  available  water 
supply  is  in  the  Port  Hudson  gravels.  These  extend  to  depths  of  over  100  feet 
(PL  XXXVII,  sec.  I;  wells  892-894)  and  will  everywhere  furnish  large  supplies 
of  water  suitable  for  boiler  use.  The  deep-well  prospects  are  very  unfavorable. 
Artesian  water  can  be  obtained  throughout  the  parish  from  the  upper  Sabine  sands 
at  depths  ranging  from  800  to  1,000  feet  below  sea  level,  but  this,  as  indicated  by 
the  Wells  at  Delhi  (962)  and  Vicksburg  (1037),  is  too  highly  mineral  to  be  of  use. 
There  is  little  chance  that  the  deeper  water  horizons  will  yield  better  results.     Accord- 


<»  Twenty-first  Ann.  Rept.  U.  8.  Geol.  Survey,  pt.  7,  1901,  pis.  69-71. 


138      GEOLOGY    AND   UNDERGROUND   WATER   OF   LOUISIANA    AND    ARKANSAS. 

ing  to  the  best  information  obtainable  the  well  at  Delta  (893)  should  have  obtained 
artesian  salt  water  at  1,000  feet  below  sea  level.  The  depth  reported  for  this  well 
is  believed  to  be  rather  excessive. 

MOREHOUSE   PARISH. 

At  no  place  in  Morehouse  Parish  do  the  Eocene  beds  outcrop.  The  Port 
Hudson  deposits,  with  a  thin  covering  of  alluvium  in  some  places,  form  the  whole 
surface  of  the  parish  and  underiie  it  to  depths  of  from  50  to  200  feet.  These  beds 
are  coarser  in  their  lower  portions  and  will  furnish  very  large  supplies  of  slightly- 
hard,  chalybeate  water,  which  is  fairly  good  for  boiler  use  (896-899). 

No  wells  have  yet  been  sunk  in  this  parish  below  these  surficial  beds,  but 
water  may  be  developed  in  the  underlying  Eocene  sands  in  all  parts  of  the  parish. 
South  of  the  Alabama  Landing  fault  line  (p.  68)  water  can  be  developed  in  the 
same  horizon  that  is  found  at  Monroe  and  Delhi  (PI.  XXXVII,  sees.  B,  I)  at  depths 
ranging  from  200  to  400  feet  below  sea  level  in  the  western  part  of  the  parish  to 
700  to  900  feet  in  the  southeastern  part.  The  quaUty  of  the  water  will  be  between 
that  at  Monroe  (921-924)  and  Delhi  (962)  and  will  flow  over  most  of  the  bottom 
lands.  .  North  of  the  Alabama  Landing  fault  line  the  basal  Cockfield  horizon  will 
be  encountered  at  depths  between  300  to  400  feet  below  sea  level.  This  horizon 
furnishes  sulphur  water  at  Crossett  (6)  and  good  water  at  BUssville  (145),  Dermott 
(24),  and  Greenville  (1039).  Its  quality  in  northern  Morehouse  Parish  could  be 
determined  only  by  drilling,  but  it  will  probably  be  mineral.  A  lower  horizon 
can  be  reached  in  this  portion  of  the  parish  at  depths  between  800  and  1,000  feet. 
This  is  ther  stratum  which  furnishes  salty  water  at  Crossett  (PI.  XXXVII,  sec.  B), 
and  there  is  no  reason  to  hope  for  better  results  here. 

NATCHITOCHES    PARISH. 

Natchitoches  Parish  presents  in  surface  outcrops  a  very  singular  combination  of 
five  of  the  six  most  important  water-bearing  formations  of  northern  Louisiana  and 
southern  Arkansas;  nevertheless  it  is  a  region  in  which  good  water  can  be  obtained 
only  with  difficulty. 

The  Port  Hudson  gravels  are  well  developed  under  the  Red  River  flood  plain, 
where  they  extend  to  depths  of  about  150  feet.  When  the  underlying  beds  are 
not  calcareous,  as  in  the  portion  of  the  valley  about  St.  Maurice,  the  water  is  a 
fairly  good  chalybeate  water,  but  to  the  south,  where  the  underlying  clays  belong 
to  the  calcareous  Claiborne  and  Jackson  groups,  the  water  is  very  hard  and  cisterns 
are  commonly  used. 

The  Catahoula  formation  outcrops  in  the  southern  part  of  the  parish  (Pis.  Ill, 
XLIII)  and  near  the  Vernon  Parish  line  will  be  available  in  deep  wells.  This 
group  of  sands  has  been  developed  in  the  adjoining  parish  of  Rapides  at  Zimmer- 
man, Boyce,  and  Alexandria  (PI.  XXXVII,  sec.  E).  As  yet  no  deep  wells  have 
been  sunk  in  this  formation  in  Natchitoches  Parish. 

The  Cockfield  member  outcrops  in  a  narrow  belt  in  T.  7  N.,  Rs.  8  and  9  W. 
(PI.  III).  It  furnishes  good  water  where  developed  at  Weaver  Spur  (917)  near 
the  outcrop,  and  it  is  the  most  promising  horizon  at  Montrose,  where  it  will  be 
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encountered  at  a  depth  of  about  600  feet  (PL  XXXVII,  sec.  E).  This  horizon 
dips  southeastward  and  is  encountered  at  a  depth  of  1,100  feet  at  Colfax,  where 
it  furnishes  artesian  salt  water  (PL  XLII). 

The  underlying  Sabine  sands  (PL  XXXVII,  sec.  E)  are  of  value  only  in  the 
extreme  west-central  portion  of  the  parish,  beyond  the  area  of  contamination  from 
the  salt  water  that  leaks  from  the  Cretaceous  domes  at  Drakes,  Prices,  Rayburns, 
and  Kings  (Pis.  Ill,  XXXVII,  sec.  E;  XLI).  Near  Natchitoches  there  is  a  layer 
in  the  very  uppermost  part  of  the  Sabine,  just  below  the  Claiborne,  which  is  of 
local  importance.  It  outcrops  in  the  hills  just  south  of  Grande  Ecore  on  Red  River, 
and  supplies  the  numerous  springs  north  of  Natchitoches,  as  Camp  Salubrity  Springy 
Breazeale  Spring,  Iron  Spring,  and  Fourth  of  July  Spring.  It  is  the  horizon  devel- 
oped in  the  shallow  wells  at  the  waterworks  (910),  and  encountered  between  98  and 
108  feet  in  the  normal  school  well  (911).  The  lower  horizons,  which  are  not  inter- 
rupted by  Red  River  (PL  XXXVII,  sec.  E),  yield  very  salty  water,  which  will  flow 
in  Red  River  Valley.  These  have  been  developed  at  Luella  (906)  and  Natchitoches 
(909,  911),  and  in  the  adjoining  Red  River  Parish  at  Lake  End  (960).  Only  in  the 
extreme  west-central  portion  of  the  parish  about  Marthaville  and  RobeUne  are 
the  conditions  in  the  Sabine  sands  regarded  as  favorable.  Here,  on  account  of 
the  high  land  in  northern  Sabine  and  De  Soto  parishes,  the  direction  of  deep  under- 
flow is  toward  Red  River  Valley,  and  the  head  is  so  much  higher  that  it  prevents 
the  inflow  of  the  salt  water  from  the  north.  Artesian  water  of  good  quality,  is 
reported  at  Boleyn  (901)  at  a  depth  of  412  feet,  and  similar  developments  are 
to  be  expected  in  the  same  region. 

At  Drakes  Salt  Works,  in  the  northern  part  of  the  parish,  and  at  the  salt  works 
in  the  adjacent  parishes  of  Winn  and  Bienville,  the  uppermost  water  horizon  of 
the  Cretaceous  series,  the  Nacatoch  sand  is  exposed  and  furnishes  salt  water 
(PL  XXXVII,  sec.  E).  The  brine  escaping  from  these  domes  is,  in  part,  responsible 
for  the  salinity  of  the  water  in  the  Sabine  sands,  and  the  prospects  in  northern 
Natchitoches  for  good  wells  in  these  sands  are  not  very  favorable ;  water-bearing 
beds  will,  however,  be  encountered  at  about  the  depths  shown  on  PL  XXXVII, 
sec.  E. 

The  poor  quality  of  the  deep-well  water  in  the  greater  part  of  this  parish  makes 
it  desirable  to  ascertain  what  can  be  found  in  the  underlying  Cretaceous  deposits. 
At  Natchitoches,  according  to  the  best  data  at  hand,  the  Nacatoch  sand  is  1,500 
to  2,000  feet  from  the  surface.  This  yields  artesian  salty  water  at  Shreveport  (806) 
and  Frierson  (871).  In  northeastern  Texas  about  1,000  feet  below  the  Nacatoch 
is  the  sub-Clarksville  sand,  which  will  probably  yield  salty  water.  One  thousand 
feet  deeper  are  the  basal  Woodbine  horizons  (p.  24),  which  will  yield  somewhat 
mineral  water.  The  most  promising  horizons  are  the  Paluxy  and  Trinity,  which, 
at  Corsicana,  Tex.,  according  to  Hill,"  are,  roughly,  500  and  2,400  feet  telow  the 
Woodbine.  According  to  this  estimate,  Which  is  necessarily  a  very  rough  one,  the 
base  of  the  Trinity  at  Natchitoches  is  about  6,000  feet  from  the  surface,  and  the 
Paluxy  4,000  feet.  The  cost  of  so  deep  a  well  would  be  very  great,  yet  it  is  hardly 
worth  while  starting  to  drill  at  Natchitoches  unless  some  such  depth  is  planned  for. 

o  Twenty-first  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  7,  1901,  pis.  09-71. 
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Suclra  deep  test  well  might  be  undertaken  by  the  cooperation  of  the  State,  the 
parish,  the  town,  and  the  railroads  of  that  section,  for  all  would  be  benefited  by  the 
results  obtained. 

OUACHITA    PARISH. 

Ouachita  Parish  is  half  hill  land  and  half  alluvial  land.  In  the  hills  shallow 
wells  yielding  sufficient  water  for  domestic  and  small  plantation  uses  can  be  finished 
at  almost  any  point.  In  the  bottom  lands  inexhaustible  supplies  of  slightly  hard 
chalybeate  water  are  to  be  obtained  from  the  surficial  Port  Hudson  gravels,  which 
underlie  this  section  of  the  parish,  at  depths  of  100  to  150  feet. 

The  Sabine  sands  underlie  the  whole  parish  and  will  be  encountered  at  depths 
of  from  200  to  400  feet  below  sea  level  (Pis.  [J^XXVII,  sec.  B,  I;  XLI).  In  all  the 
alluvial  land  and  in  some  of  the  larger  valleys  of  the  hill  land  this  water  will  flow. 
It  has  been  extensively  developed  about  Monroe  (921,  924),  where  it  furnishes 
a  soft  alkaline  water  which  is  extensively  used  by  the  industries  at  that  place  and 
by  the  large  plantations.  The  water  will  probably  be  less  mineral  in  the  western 
portion  of  the  parish  than  in  the  eastern. 

RAPIDES    PARISH. 

The  principal  sources  of  underground-water  supply  in  Rapides  Parish  are  (1)  the 
Port  Hudson  gravels,  (2)  the  very  late  Tertiary  gravels,  and  (3)  the  Catahoula 
formation. 

The  Port  Hudson  gravels  are  well  developed  under  the  Red  River  flood  plain 
and  some  of  the  terraces  along  it  (PI.  XXXVII,  sec.  B;  XLIV).  The  coarser  beds 
are  reached  at  depths  of  100  to  150  feet  (937,940,947,948,  952),  though  shallower 
wells  can  often  be  finished.  This  horizon  yields  good  boiler  water,  and  the  tests  at 
Ijecompte  (948)  indicate  that  it  is  a  very  satisfactory  quality  for  municipal  purposes* 
Much  of  the  hill  land  is  covered  with  late  Tertiary  gravels,  and  in  the  southern  part 
of  the  parish  these  are  sometimes  of  sufficient  thickness  to  be  of  considerable  impor- 
tance as  sources  of  water. 

The  Catahoula  formation  is  the  source  of  the  deep  water  developed  at  Zimmer- 
man (956),  Boyce  (942-946),  and  Alexandria  (933-939;  PI.  XLIII,  sees.  B,  C). 
In  all  the  northern  part  of  the  parish  except  in  the  immediate  vicinity  of  Colfax, 
where  they  are  absent,  these  beds  will  furnish  the  best  water  obtainable.  The 
principal  horizons  are  encountered  from  400  to  500  feet  above  the  base,  and  the 
ordinary  depth  of  wells  will  be  abgut  500  feet  less  than  that  given  on  PI.  XLIII, 
which  refers  to  the  base  of  the  formation.  It  will  not  be  advisable  in  any  case  to 
go  below  the  Catahoula.  Flowing  water  is  to  be  expected  in  Red  River  Valley  and  in 
the  extreme  northeastern  portion  of  the  parish  about  Catahoula  Lake. 

RED   RIVER    PARISH. 

In  the. hill  lands  of  Red  River  Parish  there  has  as  yet  been  no  demand  for 
very  large  water  supplies,  and  surface  wells  have  furnished  all  the  water  needed. 
In  the  more  thickly  settled  region,  along  Red  River  Valley,  large  supplies  have 
been  easily  obtained  from  the  Port  Hudson  sands  and  gravels,  which  underlie  the 
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whole  flood  plain  and  furnish,  from  the  lower,  coarser  beds,  at  a  depth  of  about 
100  feet,  unlimited  supplies  of  hard  water  which  is  fairly  good  for  boiler  use. 

The  water-bearing  sands  of  the  Sabine,  which  underlie  the  whole  of  the  parish, 
have  been  developed  at  only  oAe  point.  Lake  End  (960),  where  they  have  yielded 
salty  water.  The  quality  of  the  water  in  these  beds  in  other  portions  of  the  parish 
can  be  determined  only  by  drilling.  In  the  northeastern  and  eastern  portions, 
in  the  direction  of  the  Cretaceous  domes  (PI.  XLI),  they  arc  likely  to  yield  salty 
water;  but  in  the  northwestern  and  western  portions  the  chances  arc  somewhat 
better  because,  west  of  Red  River,  the  greater  head  (PI.  XL,  p.  82)  will  prevent' 
an  inflow  of  salt  water  from  the  fractured  Cretaceous  beds  brought  up  in  the  domes 
north  of  Red  River.  The  Many  dome  is  probably  not  a  disturbing  factor.  Wells 
near  the  western  side  of  the  valley,  or  in  the  steep  creek  valleys  tributary  to  it, 
may  furnish  artesian  water. 

In  developing  these  beds  it  is  not  advisable  to  go  deeper  than  100  to  200  feet 
below  sea  level  (PI.  XLI),  unless  it  is  planned  to  sink  a  very  deep  teM  well.  The 
prospects  along  this  line  have  been  discussed  under  Natchitoches  Parish  (pp.  139-140). 
At  Coushatta  the  lower  beds  will  be  reached  at  a  depth  of  about  700  feet  less  than 
at  Natchitoches. 

RICHLAND    PARISH. 

In  Richland  Parish,  as  in  the  other  parishes  east  of  Ouachita  River,  large 
supplies  can  be  obtained  in  the  surficial  and  Port  Hudson  deposits,  which  underlie 
the  whole  region.  Wells  can  commonly  be  finished  at  depths  of  from  25  to  50  feet, 
but  where  large  supplies  are  desired  it  is  generally  advisable  to  go  to  the  coarse 
gravels  which  overlie  the  older  Tertiary  beds.  These  beds  are  commonly  encoun- 
tered at  a  depth  of  100  to  150  feet. 

Artesian  water  from  the  Sabine  sands  may  be  obtained  in  any  part  of  the  parish 
by  going  to  the  requisite  depth,  which  will  usually  be  from  400  to  500  feet  below 
sea  level  in  the  western  and  southwestern  portions  of  the  parish  and  700  feet  in 
the  extreme  eastern  portion.  This  horizon  is  developed  at  Monroe  (921-924), 
Columbia  (841),  and  Delhi  (962;  PI.  XXXVII,  sees.  B,  I).  The  quality  of  the 
water  at  any  point  may  be  roughly  predicted  by  its  position  relative  to  these  three 
localities.  Along  Bayou  Lafourche  and  Boeuf  River,  in  the  west-central  and  south- 
western portions  of  the  parish,  the  chances  are  sufficiently  good  to  warrant  sinking 
deep  wells.  In  no  case  will  it  be  advisable  to  go  below  the  depths  given  on  PI.  XLI, 
unless  a  test  well  4,000  to  6,000  feet  deep  is  planned. 

SABINE    PARISH. 

In  Sabine  Parish,  in  the  region  north  of  the  Cockfield  member  (Pis.  XLI,  XLII), 
the  best  water  horizons  are  in  the  Sabine  sands.  These  have  Been  developed  at 
Noble,  Zwolle,  Plymouth,  Loring,  and  Negreet  (PI.  XXXVII,  sec.  F).  With  the 
possible  exception  of  the  Negreet  well,  the  water  obtained  in  each  of  the  above 
cases  is  to  be  recommended  rather  than  the  surface  water,  which  is  commonly  used 
aljout  the  mill  towns.  It  is  certainly  less  likely  to  be  contaminated,  and  the  mineral 
matter  does  not  appear  to  be  greater  than  in  other  wells  where  good  results  have 
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been  obtained.     These  sand  beds  vary  considerably  from  point  to  point,  but  may 
be  said,  in  general,  to  be  available  at  any  locality. 

Flowing  water  has  been  obtained  from  this  group  of  horizons  at  Boleyn  (901), 
on  Bayou  Negreet  (969),  and  at  Robinsons  Ferry  (1120),  and  is  likely  to  be  developed 
in  deep  wells  in  the  northeastern  part  of  the  parish  and  along  Sabine  River.  Deep 
in  the  embed  and  south  of  the  Bayou  Negreet  Salt  Springs  the  water  is  highly 
mineral,  but  in  the  whole  southern  part  of  the  parish  where  this  occurs  water  can 
be  obtained  from  the  Cockfield  member  or  in  the  upper  part  of  the  Claiborne.  These 
beds  cross  the  parish  in  a  narrow  belt  just  south  of  Many  (PI.  Ill),  and  dip  south- 
ward. At  Robinsons  Ferry  a  soft  artesian  water  has  been  obtained  at  a  depth 
of  1,010  to  1,030  feet  (PI.  XXXVII,  sec.  F).  This  is  regarded  as  a  horizon  of 
probable  importance  in  southern  Sabine  Parish  (PI.  XLII). 

TENSAS    PARISH. 

This  is  an  alluvial  parish  in  which  the  best  water  is  obtained  in  the  Port  Hudson 
gravels.  These  are  commonly  encountered  at  depths  varying  from  100  to  150 
feet,  and  yield  large  supplies  of  chalybeate  water.  No  deep  wells  have  been  sunk, 
though  the  conditions  are  favorable  in  the  area  shown  on  PI.  XLIII,  in  which  the 
base  of  the  Catahoula  is  from  0  to  500  feet  below  sea  level,  and  in  wells  not  over 
400  feet  deep  along  Mississippi  River  below  this  belt.  In  the  first  case  it  is  hoped 
to  develop  the  lower  Catahoula  sands  found  in  the  Catahoula  Shoals  and  Leland 
wells  (PI.  XXXVII,  sec.  B);  and  in  the  second  to  develop  the  upper  Catahoula 
sands  found  in  the  Port  Gibson  and  Natchez  wells  (PI.  XXXVII,  sec.  A),  which 
are  supplied  by  a  lateral  westward  flow  from  the  Mississippi  region.  Deep  wells 
in  the  southern  part  of  the  parish,  as  indicated  by  the  Ferriday  well  (866),  will 
probably  obtain  salt  water. 

UNION    PARISH. 

The  deep-well  prospects  are  very  favorable  throughout  Union  Parish.  Two 
successful  wells  have  been  developed  at  Randolph  (979),  and  the  wells  in  the  adjoin- 
ing parishes  at  Dubach  (889),  Ruston  (890-891),  and  about  Monroe  (921-927) 
clearly  indicate  the  conditions  to  be  expected  (PI.  XXXVII,  sees.  B,  C,  I).  South 
of  the  Red  River-Alabama  Landing  fault  line  water  will  be  encountered  at  depths 
ranging  from  100  to  300  feet  below  sea  level,  and  in  no  case  will  it  be  advisable 
to  go  deeper  than  shown  on  PI.  XLI,  or  200  feet  below  sea  level  in  the  western  part 
of  the  parish  and  500  feet  below  in  the  eastern  part.  Flowing  water  is  to  be  expected 
along  Bayous  D'Arbonne,  Cornie,  and  L'Outre  and  their  principal  tributaries. 
At  Farmerville  the  horizon  developed  at  Randolph,  Dubach,  Ruston,  and  Monroe 
will  be  encountered  at  about  200  feet  below  sea  level.  North  of  the  fault,  water 
can  be  obtained  in  the  upper  Eocene  or  Cockfield  sands  at  0-300  feet  below  sea 
level,  but  it  will  not  be  advisable  to  try  to  develop  the  lower  sands,  as  the  wells 
at  Crossett  (6)  and  Bearden  (628)  obtained  verj^  unsatisfactory  water  from  this 
horizon  (PI.  XXXVII,  sees.  B,  C), 
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VERNON    PARISH. 

With  the  exception  of  that  obtained  in  the  surficial  gravels,  the  underground 
water  supply  of  Vernon  Parish  is  to  be  obtained  from  the  Catahoula  beds  (p.  86). 
This  formation  yields  good  results  at  Zimmerman,  Boyce,  and  Alexandria,  in 
Rapides  Parish,  and  near  Rockland,  Tex. 

In  Vernon  Parish  but  two  deep  wells  have  been  sunk;  that  at  Hawthorn  (980) 
is  reported  as  successful  and  that  at  Pickering  (981)  as  unsuccessful.  It  will  be 
seen  from  the  dip  shown  on  PI.  L  that  the  Pickering  well  lacked  about  100  feet  of 
reaching  the  horizon  developed  at  Hawthorn.  Between  the  Hawthorn  horizon 
and  the  extreme  depth  shown  on  PI.  XLIII  several  water-bearing  sands  are  to 
be  expected  which  will  yield  good  soft  water.  In  the  hill  lands  along  the  Kansas 
City  Southern  Railway  water  will  not  flow,  but  on  Sabine  River  below  Bayou  Toro 
flowing  wells  are  to  be  expected.  It  is  believed  to  be  inadvisable  to  go  deeper  than 
shown  on  PL  XLIII,  as  the  water  in  the  underlying  Cockfield  and  Sabine  sands 
will  probably  be  salty. 

WEBSTER   PARISH. 

In  Webster  Parish,  except  in  the  limited  area  around  and  south  ol  the  Cre- 
taceous dome  at  the  Bisteneau  Salt  Works  (Pis.  XXXVII,  sees.  C,  I;  XLI),  very 
good  water  can  be  obtained  from  the  Sabine  sands  at  depths  less  than  200  feet 
below  sea  level.  The  main  water  horizon,  as  developed  in  the  wells  at  Taylor 
(139-140),  Spring  Hill  (989),  Cotton  Valley  (938),  Minden  (985-987),  and  near 
Shreveport,  is  about  100  feet  below  sea  level  throughout  the  parish.  Above  this 
sand  a  minor  horizon  has  been  developed  at  Allentown  (775)  and  in  the  ice  factory 
and  cotton-oil  mill  well  at  Minden  (988).  The  failure  at  Yellow  Pine  is  due  to 
the  disturbance  of  the  Bisteneau  dome,  which,  directly  affects  only  a  small  area. 
Good  water  can  probably  be  obtained  at  Lanesville  and  Dubberty  at  the  depths 
indicated  by  the  Minden  well. 

WEST    CARROLL    PARISH. 

Throughout  West  Carroll  Parish  the  Port  Hudson  deposits  are  very  near  the 
surface.  They  form  the  Bayou  Macon  hills  and  in  the  bottom  lands  are  overlain 
by  but  a  thin  covering  of  alluvium.  These  beds  are  from  100  to  150  teet  thick,  and 
the  coarser  beds  near  the  base  will  yield  very  large  supplies  of  somewhat  hard 
chalybeate  water. 

No  wells  have  as  yet  been  sunk  below  these  gravels,  but  in  every  part  of  the 
parish  water  can  be  obtained  in  the  underlying  Eocene  beds.  South  of  the  Alabama 
Landing  fault  line  water  can  be  had  in  the  horizon  developed  at  Monroe  (921-927), 
Delhi  (962),  and  Vicksburg  (1037),  at  depths  between  300  and  500  feet  below  sea 
level  (PI.  XXXVII,  sees.  A,  B,  I).  This  water  will  probably  flow,  but,  as  indicated 
by  the  Delhi  and  Vicksburg  wells,  will  be  highly  mineral.  Other  horizons  may  be 
developed  for  several  hundred  feet  below  this  one,  and  will  probably  also  yield 
mineral  water. 

North  of  the  fault  line  the  basal  Cockfield,  or  upper  Eocene  water  sands,  will 
be  encountered  at  depths  between  400  and  500  feet  below  sea  level.     This  horizon 
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furnishes  sulphur  water  at  Crossett  (6;  PI.  XXXVII,  sec.  B),  and  good  water  at 
Blissville  (145),  Dermott  (24),  and  Greenville  (1039;  PI.  XXXVII,  sec.  A).  Its 
quality  in  northern  West  Carroll  Parish  can  be  determined  only  by  drilling.  Two 
hundred  feet  below  this  horizon  is  that  developed  in  the  Empire  and  I^ake  Provi- 
dence wells  (PI.  XXXVII,  sec.  A).  A  lower  horizon  can  be  reached  in  this  portion 
ot  the  parish  at  depths  between  800  and  1,000  feet.  This  is  the  stratum  which 
furnishes  salty  water  at  Crossett  (PI.  XXXVII,  sec.  B),  and  there  is  little  reason 
to  hope  for  better  results  here. 

WINN   PARISH. 

The  three  important  water-bearing  formations  available  in  Winn  Parish  are 
(1)  the  Nacatoch,  (2)  the  Sabine,  and  (3)  the  Cockfield.  The  Nacatoch  is  commonly 
from  1,000  to  2,000  feet  below  sea  level  in  this  region,  but  is  folded  up  in  the  Cre- 
taceous domes  (PI.  XXXVII,  sees.  C,  I).  It  yields  salty  water,  which,  leaking 
from  the  fractured  and  truncated  domes,  fills  the  Sabine  sands  to  the  southwest. 

The  Sabine  formation,  which  occurs  about  700  feet  above  the  Nacatoch,  and 
is  from  500  to  900  feet  thick,  likewise  underlies  the  whole  parish  (Pis.  XXXVII, 
sec.  C ;  XLI).  In  the  region  north  and  east  of  the  domes  the  sands  in  this  formation 
yield  good  fresh  water,  which  at  Winnfield  (998)  is  artesian.  South  and  southwest 
of  the  Cretaceous  domes  these  sands  are  present,  but,  as  shown  at  Luella  (906)  and 
Natchitoches  (909-911;  Pi.  XXXVII,  sec.  E),  they  will  probably  yield  salty  water, 
though  the  exact  limit  of  the  brine-impregnated  areas  can  be  determined  only  by 
drilling. 

The  Cockfield  member  outcrops  in  a  belt  extending  across  the  parish  south  of 
St.  Maurice  and  Winnfield  (Pis.  Ill,  XLII).  Along  the  outcrop  these  beds  will 
probably  yield  potable  water  at  depths  varying  from  a  few  feet  at  the  northern  edge 
to  500  feet  near  the  Cockfield-Jackson  contact  (PI.  XXXVII,  sec.  C).  In  the  embed, 
as  shown  at  Rochelle  (881)  and  Colfax  (871),  this  horizon  will  yield  salty  water. 


CHAPTER  V. 

DETAIIiED  WEIili  AND   SPRING  RECORDS. 

INTRODUCTION. 

All  the  well  and  spring  data  collected  regarding  northern  Louisiana  and  southern 
Arkansas  and  the  adjacent  portions  of  Mississippi  and  Texas  are  presented  in  the 
following  tables,  arranged  under  each  State  alphabetically  by  counties,  and  under 
the  county  headings  alphabetically  by  towns.  This  plan  groups  the  data  into  small 
geographic  units,  and  enables  any  one  interested  in  a  particular  region  to  quickly 
find  the  information  regarding  it. 

The  desirabihty  of  bringing  all  this  detailed  material  into  a  chapter  of  well 
records  is  more  or  less  evident.  In  the  first  place,  it  makes  all  the  data  readily  and 
equally  available  for  reference.  It  also  relieves  the  discussion,  or  text  proper,  from 
a  vast  and  wearisome  amount  of  detail,  and  yet  by  means  of  arbitrary  numbers 
enables  that  detail  to  be  easily  found  whenever  desired. 
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QiflFord,  J.  P.,  well  driller,  Benton,  La. 

Clifford  Well  Company,  the  L.  B.,  well  drillers, 

New  Lewisville,  Ark. 
Cornelius,  D.  E.,  well  driller,  Hope,  Ark. 
Dillon,  J.  B.,  well  borer,  Bowen,  Ark. 
Hart  Well  Company,  the  L.  B.,  well  drillers, 

Plaquemine,  La. 
Hines,  George  W.,  well  borer,  Prescott,  Ark. 
Hipp,  G.  B.,  well  borer,  Garlandville,  Ark. 
Hudson,  Charles  D.,  well  driller,  Guernsey,  Ark. 
Jones,  H.  H.,  well  driller,  Goldonna,  La.  <» 
Lavender,  Luther,  well  borer,  Prescott,  Ark. 
Lowdermilk,  John,  well  borer,  Prescott,  Ark. 
Lowdermilk,  James  C,  well  borer,  Prescott,  Ark. 
Meredith,  S.  R.,  well  driller,  Ben  Lomond,  Ark. 
Milton,  A.  M.,  well  driller,  Eldorado,  Ark. 
Moore,  C.  B.,  well  borer,  Emmet,  Ark. 

a  Temporary 


Nelson,  Henderson,  well  borer,  Gurdon,  Ark. 
Phillips,  J.  M.,  well  driller,  Hope,  Ark. 
PuUin,  A.  L.,  well  driller,  Shreveport,  La. 
Shanks,  OscAr,  well  driller,  Alexandria,  La. 
Shuptine,  D.  R.,  well  driller,  Saratoga,  Ark. 
Smith,  Frank,  well  driller,  Allbrook,  Ark. 
Smith,  R.  Walter,  well  driller,  Allbrook,  Ark. 
Stoer  &  Backus,  well  drillers,  Shreveport,  La. 
Strong,  W.  A.,  well  driller,  Monroe,  La. 
Touzet,  H.  P.,  well  driller,  3629  Iberville  street. 

New  Orleans,  La. 
Turner,  W.  A.,  well  driUer,  Columbus,  La.ff 
Wade,  H.  W.,  well  borer,  Prescott,  Ark. 
Wells,  J.  M.,  sr.,  well  borer,  Gurdon,  Ark. 
Williams,  L.  B.,  well  borer,  Gurdon,  Ark. 
Winters,  C.  H.,  well  driller,  Harrisonburg,  Ark. 
Yocom,  James,  well  driller.  Spring  Hill,  Ark. 
address. 
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Wells  and  springs  in  souHhem  Arkansas,  northern 

ARKANSAS 


No. 

Location. 

Town- 
ship. 

Range. 

Section 

Owner. 

• 

Driller. 

Authority. 

•1 

ARKANSAS  COUNTY. 

Dewitt.    10    miles 
southeast  of. 

Dewitt.    10    miles 
east  of. 

Stuttgart 

68... 
6S... 

2W... 
2W... 

36 

"LaG  rue  springs", 

"Cold  Spring" -.. 

W.Maxwella 

do 

2 

1 

•3 

General 

A.  H.'Solkland, 

postmaster. 
GunterBros 

L.  E.Clifford 

-...do 

do 

G.  D.  Harris  e 

•  4 

do 

do 

5 

ASHLEY  COUNTY. 

Crossett . 

18  8.. 

18  8.. 
18  8.. 

8W... 

8W... 
8W... 

• 
19? 

Crossett  Lumber 
Co. 

do 

do 

Court-house 

HartWeUCo 

L.B.  Clifford  WeU 
Co. 

do 

♦vi 

7 

*8 

do 

do 

Hambuig 

19? 

19? 

Ouachita  River. . . . 



U.  8.   Eng.  test 

borings. 
General 

*0 

Pineprairie 

i 

1 

G.D.  Harris  e 

M.    M.    Munson. 
pump  repairer. 

C.J.  Baker,  book- 
keeper. 

10 

Portland 

St.    Louis.    Iron 

11 

do 

Mountain    and 
Southern  Rwy. 
Portland  Cotton 
Oil  Co. 

U.  8.   Eng.  test 

borings. 
"Sulphur  springs" 

Leag'.s  Mineral 

Springs. 
Arkansas  Lumber 

BRADLEY  COUNTY. 

Ouachita  HI vor 

•12 

Sumoter 14  S.. 

9W... 

34 

G.D.  Harris  d 

David  Dale  Owen« 

Arkansas  Lumber 
Co. 

N.  H.  Clapp,  man- 
ager. 

do 

M.  Forsythe, 

manager. 
do 

•13     Warren,    6    miles 
from. 
14     Warren.  1  mile 
i      west  of. 

16  i  Warren 

1 

Hart  Well  Co 

12  8.. 

low., 
low.. 

9W... 
9W... 
9W... 

36 

Co. 

Southern  Lumber do 

Co. 

do do 

Bradley  Lumber  do 

1 

do do 

Warren  Stave  Co.' do 

'                                  1 

16   do 12S.. 

•17   do 13S.. 

18   do ...1  13S.. 

36 

6 

6 

6 

10 

1 

Warren,  1  mile  east    13  8.. 
of. 

Warren  Stove  Co. 

•  For  additional  dato  see  "  Descriptive  notes"  following  this  toble. 

a  County  surveyor. 

b  Combined  jriekl  of  three  wells. 

e  Ann.  Rept.  Oeol.  Survey  Arkansas  for  1892, 1894,  pp.  130-131 
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Louisiaruiy  and  adjacent  portions  of  Mississippi  and  Texas. 
(SOUTHERN). 


Diame- 
ter of 

well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 

(-)the 
ground. 

Depths  of 

principal 

water-  ' 

bearing 

strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

1 
Flow.  ' 

Pump. 

No. 

Inches. 

Feet. 
Spring. . 

Feet. 

Feet. 

Feet.         Gall  8. 
'Lftr»e.. 

Oalls. 

Noted     for     medicinal 
properties. 

...do -- 

! 

2  .'           1004- 

160 
160 

\ 

Laige.. 

do 

Quaternary. 
do 

Slightly 
hard. 

Water  in  gravel 

2 

8 

1 
65-115    1 

450 

976 
iifl 

\ 
1 

do 

1 

^ 

Abandoned 

160 
160 

1     -36 

I     -28 

-74 

80-110 

450 

913-976 

80-110 





22 

70 

t>200 

Quaternary. 
Cockfleld... 
Sabine 

OiiAti^marv. 

Good 

Sulphur . . 

Salty 

Good 

Completed  in  1902 

60 

do 

Water  in  gravel  beds 

See  under  Union  County. 

1 

! 

1                             ! 

1        '        ' 

9 

100± 

6            400± 

125 
125 

Quaternary. 

i 

Eocene 

i 
i 

i 

Iron 

10 

-X) 

i 

Alkaline. . 

Drilled  in  1899.    Post- 
master reports  no  wa- 
ter. 

See  under  Union  County. 

11 

1 

Spring.. 

Springs. 

6            192 

4            196 

4            194 
4            130 

4            150 

2i          648 

1 

Alkaline ; 

sulphur. 

Magnesia.. 

Hard 

do 

12 



Wells  sunk  in  1900  and 
1902.    White  sand  at 
162-192  feet. 

Scales  badly  in  boilers . . 

13 

209         -56 

232         -62 

230         -58 
218         -50 

208         -29 

175  1       -36 

1 

162-192    

! 

/20 

20 

20 
20 

35 

Cockfleld... 
do 

14 
15 

1 
1 

, do 

do 

10 

1 

' do 

do 

Well  near  track;    com- 
pleted in  1902. 
'  Well  at  sawmill,  com- 
pleted in  1902. 

17 

1 

i 

do 

do 

18 

; 
1 

i 

do 

Soft 

19 



dOp.cit.,  p.  124. 

f  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  142. 

/Each  well. 
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Wells  and  apnnga  in  southern  Arkanmu,  northern 

ARKANSAS 


No. 


•20 

20A 

21 

22 


Location. 


jTown-,R^ 


Section. 


CALHOUN  COUNTY. 

Hampton 


Hopewell,   1    mile 

from. 
Little  Bay 


I 


Little  Bay.  3  miles 

north  of. 
Ouachita  River. 


118.. 


I 


14  W..    4. 


•27 

•28 
29 
30 
31 

•32 

a-) 

34 
35 
36 
37 
38 
39 
♦40 
41 
42 
43 
44 


(LARK  COUNTY.      I 

Arkadolphia/ !  7S.. 

Beirne lOS. 

...do lOS.. 

....do I  lOS.. 

....do 108. 


19  W. 


21  W.. 
21  W.. 
21  W.. 
21  W. . 


.do. 


do 

....do 

....do 

....do 

....do 

....do 

do 

do 

....do 

....do 

do 

....do 


45   do 

46  Bradshaw . 


10  8.. 

10  S.. 
10  S.. 
10  S.. 
10  8.. 
10  8.. 
98... 
98... 
98... 
98... 
98... 
9  8..'. 


98... 
88... 


21  W. .    12. 


21  W..    12 W.M.  Yager 

20  W..    18.  NWJ L.  B.WiUlams.... 

JOW do J.  O.Clark 

'20  W..    7,  NEiSWi P.W.Wood 

21  W..    10.  NWi Sam  Dotson 

21  W..    33.  NWiSEi Smith 

21  W..    35 J  Mrs.  A.  Daniels... 

21  W. .    35,  NEi  NEJ I  Mrs. Y.G.Thomas 


Owner. 


William  Thomp- 
son. 

Sulphur  and  cha- 
lybeate spring. 

Little  Bay  Lum- 
ber Co. 

J.  LHoldemis 


Driller. 


Authority. 


David  Dale  Owena 
A.C.Peale.... 


Little  Bay  Lum- 
ber Co. 
David  Dale  Owen* 


U.   S.    Eng.  test 

borings. 
Knapp,  Stout  <Sc 

Co. 

(Corporation  o  f 
Derraott. 
St.  Louis,  Iron 
Mountain  and 
Southern  Rwy. 
Empire  Lumber 
Co. 

IArkadelphia  Ice 
and  Fuel  Co. 

General 

J.  D,  Robinson 

R.C.  Biggadike... 
Dr.  A.  F.  F.  Kers- 

tan. 
James  C.Clark 


21  W. . 
21  W. . 
21  W. . 
21  W.. 

21  W. . 
20  W. . 


26 !  J.G.Clark 

27 

23 

24.  NWi  8EJ. 


Knapp.  Stout  & 
Co. 


}nart;  Well  Co j-^*™®'     Bennett. 

J  I    marshal. 
M.  M.  Munson'.. 


J.  M.  PhiUips J.  M.  PhUlips. 


L. B.WiUlams....  L.B. WiUiama.... 

J.  D.  Robinson 

R.C. Biggadike... 

Dr.  A.  F.  F.  Ker»-  Dr.  A.  F.  F.  Kers- 

tan.  tan. 

Henderson  Nelson  Henderson  Nelson 


L.B.WUliam8.... 
....do 


Henderson  Nel5on 
L.  B.WiUlams.... 
Henderson  Nelson 
do 


L.B.  WU  ams 

do 

do 

Henderson  Nelson 

L.B.WlUiams.... 

Henderson  Nelson 
do 


do do 

— do do 

Mrs.  E.  CoUett...' do do 

Fisher  place \ do ' do 

Jas.  Jones  (col.>  ..   J.  M.  Wells,  sr J.  M.  Wella,  sr.. 


24.  NWi  S Wi ,  Pete  Bond  (col.^ . 

18,  SWi Maj.  J.  A.  Ross.. 


...do. 


do 

MaJ.  J.  A.  Robs.., 


•  For  additional  data  soo  '  Descriptive  notes."  following  this  table. 
«iS<vond  Rop*>rt  of  a  Geological  Reci>nnaissance  of  .\rkansas.  1860.  p. 
ft  On.  dt..  p.  I3S. 
c  ^\  ell  pulled  back  to  650  fet»t. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 

well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(+)or 
lielow 
(-)the 
ground. 

Yield  per  min- 
ute 
Depths  of                                   Geologic 
principal  i                                 horizon 
water-   i              i                  of  water- 
bearing 1  p,           p           1      bearing 
strata.   '  *^°^'     ^"™P-        strata. 
1 

1 
Quality.                  Remarks. 

No. 

Inches. 

Feet. 
23 

Feet. 

Feet. 

Feet.        Oalln. 

Oalls. 

1 

1  Lignite 

20 

SDrinsr.. 
oprmg.. 

• 

' 

1 

1  Used  commercially  prior 

20A 

1 

to  the  war. 

96 

25 

Large.    Quaternary. 

Good ' 

21 

Spring.. 

Soft;  pure. 

"Double   mineral 

22 

spring." 

Sec  Ouachita  and  Union 
counties. 

6 

385 

310 

Cockfield... 

Sandy; 
hard. 

Completed  in  1888 

23 



1 

}        ^* 

C750 
150 

144 

-11 

I     60-100 
1          650 



Largo. 
d76 

Quaternary. 
Cockfield... 
Quaternary. 

Cockfield . . . 

llard.iron 

Soft 

Hard  iron. 

Gravel  between  60  and 
J     100  feet. 

1  - 

25 

3^ 

357 

120 

-llj 

357 

1 

Alkaline. . 

Used  in  sawmill 

26 

321 

190 

Flows. 

+24 

100 

Small 

Nacatoch . . . 
Bingen 

Fresh 

Brine 

[Completed   in   S<»ptom- 
1     bcr,  1901. 

1  » 

&-4 

321  1          35 

167-170 
187 

Nacatoch... 

28 

6 

187 



+  4 

05 

..  ..do 

Soft 

Cost .  $50;  casing,  30  feet. . 
Cost,$35;  casing,  16  feet.. 

29 

3 

175 

+  2 

'        1.5 

do 

do 

30 

4 

176 



Flows. 

172-176  1 

1 " 

1 do 

Soft,  alka- 
line.    ' 

31 

3i 

177 

225 

-16 

170-177    

1 

do 

Soft Supplies  sawmill.   Cas- 
ing, 37  ft«t. 

32 

3i 

172 

Flows. 

do 

33 

3i 

218 

...do.. 

do 

211  feet  to  water  rock. . . 

34 

3i 
3i 

211 

...do.. 

do 1 

205  feet  to  water  rock . . . 

35 

235 
100 



-50 
Flows. 

233-235    

do 

36 

* 

do 

1   . 

37 

3i 

0^5 

240 

do 

38 

3i 

0  115 

-15 

do 

1 

39 

3i 
3i 

110 

-25 



do 

j  Casing.  30  feet           .   . 

40 

090 

240 

-15 

1 

do 

! 

41 

3i 

OlU 

320 

, 

do 



42 

3i 

0114 

300 

1 

do....:. 

43 

3i 

120 

-20 



do 

'  Soft Water    rock    16   inches 

44 

thick. 

45 

3 

116 
325 

-20 
Flows. 

do 

220? 

325 

Small. 

1  Bingen 

1  Brackish.. 

Cost. IGO;  casing, 30 feet; 

46 

1 

used  for  stock. 

d  Estimated. 

f  Pump  repairer. 

/Sec  also  Daleville  (71-73). 

0  To  water  rock. 
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WeUs  and  springs  in  southern  Arkansas^  northern 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


Range. 


Section. 


Owner. 


DriUer. 


Authority. 


47 

•48 

49 


CLARK  COUNTY- 

continued. 


Bradshaw 

Britt's  Switch. 
do 


78... 
10  8.. 


21  W.. 


36.  SWi  SWJ. 


21  W..    16,  NEJ 

I 


W.  J.  Gaither 

J.O.Clark 

T.J.Stewart 


W.J.  Gaither.... 


J.  M.  WeUs.  sr. 


[J.  M.Wells,  sr.... 

Henderson  Nelson   Henderson  Nelson 


•60  :  Burtsol 98... 

♦61     Clear  Springs 8S... 


♦52  i  Curtir 

S2A    do 

53   do 

♦54    do 

55    do 

66    do. 

67 

58 

59 
GO 
61 
62 
63 
64 


21  W..!  18., 

22  W. 


88... 
....'  88... 

....I  88... 


Burtsel    Lumber     H.  W.  Wade H.  W.  Wade.. 

Co. 
Christian  Church.' Z.  L.  Klrkman... 


T.J.  Stewart. 


20W..    36« 

20  W..    360 


20  W. 


360 


8  8...    20  W..    25,  NWJ. 


do 

do 


..  8S... 
..  88... 
..    88... 


do.... 

do.... 

do.... 

do.... 

do.... 

do.... 


...i  8S... 

...  88... 

...  88... 

...  88... 

...  8  8... 

...  88... 

..do 88... 

..do 9  8... 


69< 


♦72 
73 


73A 

♦74 


...do 


98. 


20  W..  36,  SWiSWi 

19  W..  17,  NWJ  SWic... 

19  W..  19.  SEiNWJc  ... 

19  W..  19,  8Wi  NEJc.... 

19  W..!  19.  8W1  SWic.... 

19  W..  20,  NEi  SWic.... 

19W..  21 

19\V..  29 

19  W..  31.  NWJSEic.... 


General T.  M.  Ewing... 

G.  L.  Hamlin O.  L.  Hamlin. . 

J.  L.  Stroup J.  L.  Stroup... 

J.  A.  Monkem. . . .   J.  M.  Wells,  sr. . . .  J.  M.  Wells,  sr. 


Jack  Banks I  T.  M.  Ewing 

Evans's  place ' do 

M.V.  Smoker ' i. 

Judge  A.  F.  Dea-  I i  Judge  A.  F.  Dea- 

ton.  I      ton. 

do ' ' do 

A.M.  Crow I I  A.M.  Crow 


Jabcz  Oslwm I  T.  M.  Ewing. 

Q.Si  a.  Studdard ' do 

W.  B.  Ewing I do 

T.  A.  Hollingshead ' do 


I 


19  W..    31,  NWi T.M.  Ewing.. 


.do. 


19  W. .    6  X Wi I  W.  B.  Ewing I  T.  M.  Ewing. 


19  W..   5.  SWJSEJ Parabe  Thomas ..  I T.A.Thomas 


Curtis.    3  mile 

northeast  of. 
Curtis,  3  miles  east     8  S. . 

of. 
Curtis, 2milos     8  8.. 

northeast  of. 

Dalevillc 

....do 


8  8...    19  W W.  Hollingshead..!  J.  M.  Wells,  sr.. 

!  i 

19  W I  M.  Deaton do 

'                                  I 
19  W Jos.Neal do 


rs... 
'8.. 


T 


..do.. 

do.. 

Degray . 


J.  M.  Wells,  sr.. 

do 

....do 


88. 


A.  M.  Crow... 
....do 

L.  B.  Clifford. 


19  W..    16,  8Ei  NEi '  A.M.  Crow... 

19  W do do 

19  W..    lO.SWi jWm.  Grayson,    I  l.  b.  Clifford 

I    president.  J 

Mrs.  Anderson ' '  David  Dale  Owen* 

General >  J.  J.  Dunlop.post- 

i     master. 


19  W, 

20  W. 


13. 
5?  . 


♦For  additional  data  see  "  Descriptive  notes,"  following  this  table, 
a  In  town  of  Curtis, 
ft  Used  in  boiler  at  gin. 
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Louisiana  f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)-Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Heisht  i 

water  i 
above 

(  +  )or 
below  1 
(-)  the 
ground.' 

Depths of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 
Qalls. 

Pump. 

No. 

Inches. 
4 



3i 

4 
3i 

4 
5 

Feet. 
175 

178 
90 

104 

365 

Springs. 

150 

150 

(T)325 

r         140 

i          145 

Feet. 
300± 

1 

Feet.   1 

-75  i 

-36! 
+10  i 

+  9  1 

-  8  ; 

Feet, 
100 

Qalls. 

Bingen 

..  ..do 

Soft 

Good 

Cost,  180;  completed  in 

1901. 
Water  rock  4 feet  thick.. 
84  feet  to  water  rock; 

casing,  23  feet. 
Bored  In   1889;  casing. 

100  feet. 
Abandoned 

Group  of  20  or  30  springs. 

1 

1  ' 

198 

1 
198 

260 

5 
5 

Nacatoch . . . 

48 

90-104 
50 

do 



40 

\                       1 

1                        1 

50 

Bingen 

Nacatoch... 

Iron;  sul- 
phu  r; 
lithia. 

61 

1 

Flows. 
...do.. 

52 

190=h 

do 

Soft 

.  ...do 



1 

62A 

...do.. 

1 

....do 

53 

190 
193 

...do..' 

do 

Salty  6.... 

Good 

Soft 

do 

+  0 
Flows. 
No  flow 

54 

' do 

f 



Smells  of  n,8 

'            .o 

55 

1 : 1 do...:.. 

56 

160 
115 

115 
±200 

1 1 do 

Sulphur . . 
Hard 

do.... 

Soft 

Sulphur .. 

Salty 

do.... 

Good 

Soft 

Salty 

57 

1 

i            4 

Flows. 

-8 

1 1 do 



Too  salty  to  use 

Used  for  watering  stock. 

200  yards  south  of  this 

Is  a  salty  artesian  well. 

Four  flowing  wells 

58 

! 

4 

1      1 

1.  ...do 

50 

' 1 do 

60 

1 

1 1 

' 1 do 

61 

1 

180 
180 
140 

150 

Flows. 
...do.. 

1           dn 

02 

! , : r 

do 

1              ■              1 

1-2  ' do 

' ' do 

; ; ^^ 

i ' \ do 

63 

' 

Flows. 
...do.. 

64 

66 

66 

6 

6-4 
1 

313 

154 

207 

105 

410 
30-40 

551 

100 
30 

175 

...do.. 
...do.. 

do.... 

Good 

Used  In  boiler;  casing. 
40  fwt. 

67 
68 



185 

-10 

Flows. 

+26 

1         ' 

1 
1 

1 

' 1 

330     Large. 

do 

do 

Fine 

do 

Water  rock  4  feet  thick. . 
,  Water  rock  li  feet  thick. 

60 
70 

Bingen 

Quatemaryrf 
Nacatoch... 
Bingon 

Brine 

71 

Old  salt  wells 

72 

185 

(Flows 

l..do.. 

-20 

150  1  Small 

450  :  Large 

Brine 

do.... 

Bed  rock  at  550  feet. 

73 
73A 

Bingen 

Soft 

74 



1 

c  Locations  by  T.  M.  Ewine. 

d  Brine  derived  from  umlerlyine  Cretaceous  beds. 

♦  .  v;  ond  Report  of  a  Geolosrical  Reconnaissance  of  Arkansas.  1860.  o.  12*2. 


d  Brine  derived  from  un 
♦ .  v;  ond  Report 

1393— No.  46—06 12 
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Wells  and  springs  in  southern  Arkansas,  northern 

ARKANSAS 


No. 


Location. 


iTown- 
ship. 


CLARK  COUNTY—     I 

continued. 


75 

76 

77 

•78 

79 

'm 

81 
•82 

•83 

•84 
•« 

•86. 
•87 


Qurdon 

....do 

....do 

....do 


98... 
98.. 
98... 
.■■  98.. 


....do 98 


.do.... 
.do.... 
.do.... 


...  98... 
...'  98... 
...!  98.. 


.do. 


)8... 


.do 98... 

.do ;  98.. 


Seotlon. 


20W..'  19,8Wi 

20W..    19,8WJ 

20  W..    2»,  NEiSE).. 
20  W..,  28,  8WJNW1., 

20W..    29,  NEi  NEJ. 


20W.. 
20W.. 
20W.. 


29,  SWiNWJ.. 
28,  NEJ8WJ.. 


20W..;  28«. 


20W.. 
20W.. 


92    . 

♦93  !. 

94  . 

95  . 

96  . 

96A'. 

I 

97  . 


.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


.do 

.do 


98...   20W. 


98... I  20W.. 

:  i 

.1  98...    20W.. 


98...  20W.. 

I 

98...'  20W.. 

)8...  20W.. 


9  8...    20 \V.. 
9  8...    20 W., 


28«. 
28a. 


33a 

33a 

33a 

(») 
(-) 

35,  NVVJ... 


.do lOS..    20W. 

.do 10  8.. i  20  W. 

.do 108..'  20W. 

.do lOS..    20W. 

.do 10  8..    20  W. 


3,5,  8  W  J. 
35,  SEJ.. 


4,  NVVJ 

3,  NWi 

4,  NEJ 

4,SE} 

9.  NEiNWJ. 


.do. 


10  8..    20  \V..!  47. 


100 
101  i 


.do 

.do 

.do 


..    108..    20W..    9,  NEJ  NEJ  . 


10  S..    20  W..    0. 


10  S..    20  W..    10,  NWJ. 


Owner. 


Wm.  Clark 

Mrs.  Bettie  Wells. 

Chas.  O.  Neal 

T.B.  McLaughlin. 

F.  D.  Brown 


Driller. 


L.B.  Williams... 

do 

do 

Henderson  Nelson 

L.  B.  Williams . 


Frank  La  Croix  . .    Henderson  Nelson 
Mrs.  Waldo. ......    L.  B.  Williams 

Qeneral ■ 


Orayson,  McLeod 
^    Lumber  Co. 

....do 


8t.  Louis,  Iron 
Mountain  and 
Southern  Rwy. 

Dr.  M.  A.  Harper. 

William  Weather- 
spoon. 
Hunter  Lipscomb 


Robert  Penning- 
ton. 
John  Holmar do 


C.H.  Winters. 

Henderson  Nelson 

do 

do 

do 


Authority. 


L.B.  Williams.. 

....do 

....do 

Henderson  Nelson 

L.  B.Williams... 

Henderson  Nelson 
L.  B.  WlUiams... 


W.  Cheatham  . 


L.  n.  Williams . 


I 


Capt.  Thos.  Gage 

John  Rawles James  C.  Lowder- 

:      milk. 

8.  M.Cates L.B.Williams... 

W.J.Seahom....! 

Schofln. I  L.  B.  Williams... 

Henry  Bowers I do 


J.  B.  Randle ' 

Josslln James  C.  Lowder 

milk. 
Alvin  Pryrf L.  B.  Williams... 

Alvin  Pry^. 


♦  For  additional  data  soo  "  Descript 
"  In  the  town  of  (Jurdon 
ft  See  p.  78. 


James  C.  Lowder- 
milk. 
—  Whito do 

ive  notes."  following  this  tabic. 


Orayson,  McLeod 
Lumber  Co. 

Capt.  Thos.  Oage. 

C.H.  Winters.... 

Henderson  Nelson 

....do 

....do 

....do 

do 

W.  Cheatham . . 


L.B.  Williams... 
James  C.Lowder- 

milk. 
L.B.  Williams... 
W.J.  Seaborn.... 
L.  B.Williams... 
do 


J.  B.  Randle. 

James  C.  Lowder- 

nUlk. 
L.B.  Williams... 

James  C.Lowder- 

milk. 
do 
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Diame- 
ter of 
well. 


Depth 
well. 


of 


Approxi- 
mate ele- 
vation of 
surface. 


I 


Inches. 

ai 

3i 

3i 
3i 
31 

i    10-6 

4-6 


Feet. 

.    112 

106 

171 

174 

160 

143 

187 

200-240 

700 

710 

el98 

225 

240 

210 

222 

206.5 

210 

358 


I 


366.5 
342 

272      I 

325 
C270 
C267 

356 

355 

C315+ 


332+ 


Feet. 


108 
198 


260? 


Heisht 

water 
above 
(+)or 
below 
(-)  thei 
groond.j 


'  Yield  per  min- 
I  ute. 


Depths  of; 

prmclpal 
water-  | 

b«^»8  I  Flow.    Pump. 


Qeolo^ 
horizon 
of  water- 
bearing 
strata. 


I 


Feet. 
-43 


Feet.     I  OaUt.     OalU. 


-25 
Flows. 


+  12 

Flows. 

..do.. 


200-225 
600± 


No 
flow. 
-10 

-7.5 

-  8 

-  6 
-50 


250  i  -40 
250  I , 


230? 
225 
225 
250 


-20 
-15? 


260 


«-18 


17a  5 


200-225 


235 


208 


220 


204 


300-358 


315- 


332- 


Naoatoch. 

do.... 

do.... 

do.... 


.do. 


do 

do 

do 

Nacatoch.. 

'  Browns- 
town.'' 


50 


Small. 


Nacatoch. 


.do. 


.do. 


.do. 


Quailty. 


Soft   and 
sulphur. 


Soft;    al- 
kaline. 
Salty.... 


Soft. 


.do. 


Small. 


None 


.do I  Soft   and 

I  sulphur. 

.do j  Ilardand 

I  sulphur. 

.do I  Salty 


.do. 


Remarks. 


Casing,  42  feet . 


Asphalt,   below    water 

rock. 
Cost,  $40 


Temperature  of  water 
from  200  to  225  feet  is 
70»F. 

Several  wells;  lowers  20 
feet  when  pumping. 


Completed  in  April  1003; 

cost,  160. 
Completed  in  1903;  cost, 

$50;  casing,  30  feet. 
Completed  in  April.1904; 

203  feet  to  water  rock. 
Cost,  $50;  casing.  36  feet. 

Cost.  $125;  casing.  40 
feet;  300  feet  to  water 
rool^. 


Incomplete. 


Nacatoch . 

do.... 

....do.... 

do.... 

....do.... 
....do.... 


Good I  Salty  water  at  225  feet. 

i 


.do. 


Cost,  $80;  casing,  54  feet^ 
sawmill  well. 


.do. 


.do. 


c  D  epth  to  water  rock. 

d  R.  6.  F.  Key  sawmill  well. 

<In  1881. 

/R.  B.  F.  Key,  house  well. 


No. 


76 
76 
77 
78 

79 

80 
81 
82 

83 

84 
86 


87 
88 
89 
90 
91 

92 
03 

94 
96 
^96 
96A 
97 
96 

90 

100 

101 
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Wells  and  springs  in  southern  Arkansas,  northern 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


102 

103 
104 

105 

106 

107 
108 
109 
110 

111 

112 
•113 

•114 

115 
•116 

117 
118 

119 

120 

121 

122 

123 

•124 


•126 


CLARK  COUNTY- 

con  tinned. 
Gurdon 


do.. 

Hebron. 


Hollywood. 


.do. 


....do.. 
....do.. 
Key  ton. 
....do.. 


Okolona. 


....do 

Okolona,  near. 


10  8.. 


10  8.. 
9  8... 


88... 


88... 


Range. 


20W.. 


Section. 


15.  NEi. 


20W.. 
19W..!  36. 


17,  SE^SEi. 


98... 
98... 


98... 


21W..I  6,  NEJNEJ. 


I 


21  W.. 


21W.. 
21  \V.. 

22W.. 


98...!  22W.. 


Okolona ;  88... 

I 
do j  88... 

do i  98... 


Smith  ton. 
do.... 


.do. 


9  8... 
98... 

9  8... 

98... 


22W.. 

22W.. 
22W.. 

20W.. 
20W.. 

20  W.. 

20  W.. 


Smithton,   1  mile 

southeast  of. 
Smithton,  2  miles     9  8. . . i  20  W 

east  of.  I 

Smithton,  3  miles  [98...    19  W . . 

east  of. 
Whelen  Springs 


CLAY  COUNTY. 

Knobcl 


CLEVELAND  COUNTY. 

Clio  (Anderson) . . . 


Draughon. 


Owner. 


Empire  Mill  (E.  A 
Whitmore). 

Geo.  Barfield 

General 


Terre  Noiro  Meth- 
odist camp 
ground. 

Tobe  Little 


11,  SWJ. 
11? 


36. 
3b. 


....do 

Minifee 

General 

Old  Benedict  Mill 

place. 
Ross  A  Trickett.. 


Driller. 


James  0.  Lowder- 

milk. 
do 


J.B.Dillon.. 
do 


Old  Academy. . 
Cargill... 


28,  SWJSWi Capt.  T.  M.  East 


30,  SEJSEi.. 
12.  SEiSWi. 


W.  B.  East 

Dave  Hamilton.. 


17 1  Thos.  Coxe 

16 J.  R.  Perry.... 


22. 


General 

(/) 

(/) 
(/) 


LB.  Williams.. 


4.i2thority. 


James  C.  Lowder- 

milk. 
do 

JohnB.  Langley.. 


R.  T.Hill  d. 


Tobe  Little. 


J.  B.  Dillon. . 

....do 

Postmaster. . 
Nldk  Peters.. 


Chas.  Trickett. 


.....do 

David  Dale  O wend 


Capt.  T.M.  East. 


do 

Geo.  W.  Hines 


L.  B.  WUliams.. 
do 


JohnLowdermilk.'  John  Lowdermilk. 


88.. 


IDS. 


IIW.. 


24. 


8t.  Louis,  Iron 
Mountain  and 
Southern  Rwy. 

Bluff  City  Lum- 
ber Co. 


11  W..    5. 


Capt.  T.  M.  Gage . 
Norman . . 


Saline    Kiver 

1 1     Lumber  Co. 

♦For  additional  data,  see  "  I3cscriptivp  notes,"  following  this  taHble. 
o  Annual  lioport  (Jnol.  Survey  .\rkansas  for  1S88,  vol.  2,  1888,  p.  258. 
^In  the  town  of  Okolona. 
cSeep.  78,  fig.  116. 


Capt.  Thos.  Gage . 


C.H.  Winters... 


Bluff  City  Lum- 
ber Co. 

S.  E.  Emmert,  scc-^ 
retary. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

water 
above 
(+)  or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No: 

Inch€s. 
3i 

3i 
Spring. 

5 

4 
4 

3 

3 
3 

3J 
3J 

3i 

Feet. 
402 

301 
40 

Feet. 
240 

Feet. 
-  60 

Flows. 

Feet. 

QalU. 

QalU. 

Nacatoch... 

102 

295-301 

2 

do 

295feet  to  water  rock.... 
Supply  generally  from 
springs. 

103 

Sabine 

Soft 

Saline..... 

104 

106 

89 

120 
100 
18-40 
30-1- 

386 

200± 
308 

280 

200 
250 

M0O+ 
122 

200-220 

-  18 

-  40 

80 

Bingen 

do 

Hard 

1 

Not  cased;  completed  in 
1901. 

Not  much  water 

Completed  in  1892 

Ample  supply 

106 

Small. 
...do.. 

107 

do 

108 

Nacatoch... 
do 

Soft 

do.... 

109 

30  feet  to  water  rock 

110 

363.5 
380 

150 

Small. 
...do.. 

Browns- 
town,  c 
do 

Hard 

111 

do 

Well  sunk  In  1857-58..... 
Water-sand  caved  and 

well  was  abandoned. 
Casing,    280   feet;  used 

for  mill. 

112 

300 

do 

113 

349 

3004- 
290 

225 
225± 

210 

J  -  15 
I  -115 

-  40 

-  38 

Bingen 

do? 

f  Slightly 
I    hard. 

114 
116 

Browns- 
town.* 
Nacatoch . . . 

Hard 

Drilled  about  1882 

116 

117 

-  30 

f  +     1 

Flows, 
do   . 

..do 



118 

} 

do 

(Soft,    al- 
l    kaline. 
Salty 

Water  either  flows  or  is 
very  near  the  surface. 

119 

do 

120 

do 

do 1 

121 

3i 
8 

1         ^ 
2J 

300 
15-20 

56 

432 

117 
117 

1 
do     ' 

do 

Strong  flow  of  chalyb- 
eate water. 
Many  springs 

122 

1 
1 

Sabine 

Soft 

123 

• 
Strainer  15  feet  long 

Completed  in  1890;  used 
for  family  and  mill 
supply. 

1  Reasonably    soft    and 
pure. 

124 

210 

209 
209 

-  32 

P  —  16 

400-432 

95-117 



42 
183 

CkKJkfleld... 
.     .do 

Soft 

126 
126 

-  16 

34 

do 

d Second  Report  Geological  Reconnaisance  of  Arkansas  1860,  pp.  123-124. 

«  Depth  to  water  rot'k. 

/Drilled  for  the  old  Smith  Lumber  Co. 

^  When  pumping,  -30. 


156      QEOLOGI    AND  UNDEBGBOUND  WATER   OF   LOUISIANA   AND  ARKANSAS. 

Wells  and  springs  in  southern  Arkansas,  northern 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


Range. 


Section. 


Owner. 


DriUer. 


Anthority. 


ia6A 

127 

128 

*129 
130 

131 

132 

133 


134 
135 


CLEVELAND  COUN- 
TY—Continued. 

Gum  Springs 

Kedron 8S.. 

Klngsland 


A.  C.  Pealeo. 


low.. 


....do 108.. 

Klngsland,  10 miles ;  9  S. . . 

northwest  of.       I 
Klngsland,  13 miles  I  8  8... 

northwest  of. 
RIson 


12  W.. 

13  W.. 


I 
13W..   28. 


.do. 


.1. 


COLUMBIA  COUNTY. 


Frank      Kendall  ;. 

Lumber  Co. 
Leali  Pressed  and  > . 
.    Fire  Brick  Co.    ! 
H.  C.  Newton i. 


.do. 
.do. 


Frank      Kendall 

Lumber  Co. 
Superintendent... 

H.C.Newton.... 
do 


I 
Morris dc  Brewster!  J.  P.  Clifford.. 


....do 

J.  P.  Clifford . 


J.  P.  Porter  Lum- 
I     berCo. 


J.  P.  Porter  Lum- 
ber Co. 


Buckner. 
Foraby.. 


136     Macedonia ^.. 

*137     Magnolia,  2  miles 
northeast  of. 

138     Milner 

•139     Taylor,      1     mile  , 
north  of.  ! 

♦140  j  Taylor,      )      mile 

'      north  of. 
♦141     Waldo 


Public  well 

Bodcau    Lumber     L.  B.  Clifford  Well 
Co.  •      Co. 

J.J.Smith 

J.  V.  Butler 


J.  G.  Beasley. 
L.  B.Clifford. 


County  clerk... 
David  Dale  Owen  6 


•142 


DALLAS  COUNTY. 

Fordyce 


142A  I  Princeton,  8  miles 
west  of. 


Dr.  C.  D.  Milner. 

Louisiana  and  Ar- '  L.  B.  Clifford  Well 

kansas  Rwy.      I      Co. 
Calvin  Powell . 


Neimcycr  Lumber 
Co. 


I  Fordyce  Lumber  . 
Co.  ! 


.do. 
.do. 


Mattocks  Spring. . 


DESHA  COU.VTY.    • 

•  143     Arkansas  City ' Desha  Lumber  Co., 


I 
•144     Arkansas        City   

(Choctaw  Bar). 

DREW  COUNTY. 

♦  145     BlissviUe 15S..    4W...:  13. 


Test  boring. . 


Chicot  LumberCo. 


I 


*  For  additional  data,  see  "  Descriptive  notes."  following  this  table. 
aBuU.  l\  S.  Geol.  Survey  No.  32, 1886,  p.  120. 


L.B.Clifford. 

....do 

do 


i  Fordyce  Lumber 
Co. 


A.  C.  Peale. 


Desha  LumberCo. 
E.W.Hllgarde... 

Chicot  LumberCo. 
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Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(  +  )or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Diame-,  tv««*k  ^t 

^"•O'        well 
well.   1     ^®*'- 

1 

Flow. 

Qalls. 
0.5 

Pump. 

No. 

Inches. 
3 

Feet. 
Spring. 

457 

Feet. 

Feet. 

Feet. 

Oails.  \ 

Sulphu- 
reted. 

Soft;  sul- 
phur. 

Hard 

1 
Soft 

Hard 

Hard:  bad 
Soft 

Local  resort 

126A 

225± 
2007 
209T 

-50 

-80 

-20 
-10 

-20 

450-457 
217-247 

Cockfleld  ... 
do 

Completed  in  1901;  cas- 
ing, 450  feet. 
Completed  in  1901 

Used  for  sa^fcTnill 

Poor  for  domestic  use  . . 

127 

128 

129 
130 

131 

132 

133 

134 

135 

136 
137 

138 
139 

140 

3i            247 

3|           200 
2i            376 

2(1           200 

i 
..do 

1 

Eocene 

dn 

3 

225 

(T)700 

104 
126 

Spring. 
....do... 

225 
225 

290 

do 

Fossil  shells  are  reported 

at  200  feet. 
No  water;  ground  sandy; 

no  stone  or  coal. 

Fossil  shells  at  104  feet .. 
Put  down  for  logging 
camp. 

Eocene 

do 

Sulphur . . 
Good 

Flows. 



Large. 

i 1 

1   Tmn 

....do... 

j 

Magnesia  springs 

Completed  in  1902 

Casing,  200  feel 

4 

2 

5-4 

1          4 
1 

!     ' 

10-4 

305 

275 

1.038 

502 
Spring. 

552 

185.2 

490 

253 
250 
350 

270 

-26 
-20 
-70 

f    ""^ 

217-a)5 
210-275 
520-540 

22 

65l 

4    

Sabine 

Soft 

do.... 

Well  abandoned 

1  Temperature.  72.5*  F.; 
1    completed  in  1901. 

141 

1 

'   Pllopono? 

-70       425-450 
-70       4e0-602 

Cockfleld  . . . 
do 

Soft 

Sulphu- 
rated sa-  1 
line.          1 

Soft 

142 
142A 

59 

140 

-12  1           550 

1 

1 

1 
66     Cockflold  . . . 

1 

Temperaturp.    72*    F.; 
supplies  mill  and  town. 

Mississippi  River  Com- 
mission test  boring. 

Waterworks  for  village 
and  mills. 

143 
144 

126 

-11 

[            30 
80 

i 

Quaternary? 
do 



iSeop  water 

iSoft    and 
1    pure. 

200 
400 
490 

Cockfleld  ... 
do 

145 

1 

Large. 

do 

6  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  135. 


second  Keport  oi  a  ueologlcal  Reconnaissance  of  Arkansas,  1860,  p.  135. 

Rept.  Miss.  River  Com.  for  1883:  48lh  Cong.,  1st  sess.,  House  Ex.  Doc.  No.  37, 1884,  pp.  4X9-490. 
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Wella  and  springs  in  goulhem  Arhanmu,  northern 

ARKANSAS 


No. 

Looation. 

Town- 
ship. 

* 

Range. 

Section. 

Owner. 

DriUer. 

Authority. 

146 

DREW    COUNTY— 

continued. 
Constance 

Postmaster 

Postmaster. 

David  Dale  Owen  a 

D.  A.  Trammer  ft. 

D.  A.  Trammer... 

Hart  Well  Co 

Gates  Lumber  Co. 
do 

•  147 

Monticello 

Corporation      of 

Monticello. 
do 

*148 

do                     ! 

149 

.do 

MonUoeilo       Ice 

Worlcs. 
MonUoeilo  Cotton 

MUls. 

Gates  Lumber  Co. 
do 

Hart  Well  Co 

do 

150 

....do 

♦161 

Wilmar 

152 

do 

153 

do.     . 

do 

Hart  Well  Co 

.do 

♦154 

FAULKNEB  COUNTY. 

Conway 

St.    Louis,    Iron 
Mountain   and 
Southern  Rwy. 

H.M.  Rector 

E.   Fisher,  engi- 
neer of  bridges 
andbuUdings. 

H.M.  Rector 

Postmaster. 

J.  B.DlUon. 

..do 

*154A 

GARLAND  COUNTY. 

Hot  Springs 



155 

HEMPSTEAD  COUNTY. 

Arcadia 

Bell 

10  8.. 

98... 

10  8.. 
10  8.. 
10  8.. 
10  8.. 

23W.. 

26W.. 

26W.. 
26W.. 
26W.. 
26W.. 

25 

General 

*156 

36,SWi8WJ 

I,  NEJNWJ 

11,8WJNWJ 

II,  NWJNEJ 

12,  NWJSWJ 

J.  B.  Ball 

Joseph  Ball 

Thos.  Sampson-. . . 
W.  H.  Robbins... 
Harrison  Robbins 

General 

J.B.Dillon. 

..  ..do 

157 

..  .do 

158 

do 

do 

do 

*159 

do 

do 

do 

♦160 
101 

do 

Belton    .         ... 

do 

Postmaster. 

162 

163 
♦164 
165 
166 
167 
168 
169 

Columbus^ 

De  Ann 

US.. 

lis.. 

98... 
98... 

lis., 
lis., 
lis., 
lis., 
lis.. 

26W.. 

24  W.. 
24  W.. 
24  W.. 
23  W.. 
23W.. 
23  W.. 
23W.. 
23W.. 

29,  NWJNWJ.... 
22 

Town  of  Colum- 
bus. 
General 

Walter  Smith.  ^.. 

Postmaster. 

John  C.  Branner* 

J.W.Boyd 

G.B.Hipp 

do 

Dotson 

19 

Long  Spring 

do 

Emmet ' 

21,NWJ8WJ 

21,NWJ8Ei 

28,NEiNWJ 

28,8EJNWJ 

28,NEi8WJ 

J.W.Boyd 

Gus  Lane 

G.  B.Hipp 

do 

do 

Russell  Arnold . . . 

do 

do 

W.  A.  Townsend.. 
L.T.  Matthews... 

C.B.Moore 

C.B.  Moore 

170   do 

W.  A.  Landers... 

*  For  additional  data  see  **  Descriptive  notes,"  following  this  table. 

o  Second  Report  of  a  Geological  Keconnaissance  of  .\rltan8a8,  1800,  p.  143. 

6  Superintendent  of  waterworks.  c  Also  given  604  feet. 

d  Estimated  capacity,  200.  c  Estimated. 
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Diame- 
ter of 
well. 


Depth  of 
well. 


Approxi- 
mate ele- 
vation of 
surface. 


Heiffht 

water 
above 

Delow 
(-)  the 
ground. 


Depths  of 
principal 
water- 
bearing 
strata. 


Yield  per  min- 
ute. 


Flow. 


Pump. 


Geologic 
horizon 
of  water- 
bearing 
strata. 


Quality. 


Remarks. 


No. 


Inchet. 


8 
6-2i 

5 
4-2J 

ni-7 


Feet. 
65 

160 

c7fiO 

800 

810 

800 

104 
455 


860 


30 

135 

155 
240 
180 
230 

15 
730 

35 
Spring. 
210 
112 
±  40 
128 
110 
100 


Feet. 


Feet, 


Feet.     I  QalU. 
43  I 


QaUt. 


65  \ 


.1. 


I 


265 
283 
280 

145 
145 


-126 
-145 
-144 


-  2 


555-750  |. 

I 
720?|. 

734-810?! . 

184-194 
313-333 
400-500 
80O 
184-194 

400-466 
60-«7 


341.5 

351 
445 
391 
389 


-17 

-40? 
/-90 
-35? 
-70 


135 


155 


-  27 
Flows. 

-  35  1 

-20| 
Flows.  I 


(fllO 


«52 


380 


Small. 


Quaternary. 
do 


Poor.. 
Good. 


Used  for  sawmill. 


Eocene . 

do.. 

do.. 


Soft. 


Completed  in  1890;  tem- 
perature, 79*  F. 
No  boiler  scale 


.do. 


Completed  in  1901. 


.do. 


.do... 
.do 


Paleozoic. 


12-14  do. 


Test  well. 


Soft... 
do. 


Temperature,  66.3*  F.; 

well  at  planer. 
Temperature,  71.8*  F.; 

well  at  sawmill. 


Abandoned. 


Nacatoch?..;  Soft. 


Bingen do. 


Used  for  domestic  sup- 
ply only. 

Cost,  $60;  casing,  135 
feet. 


do. 
do. 

Large.   do. 

do. 


I 


Hard. 


Casing,  166  feet , 

Lignite  between  200  and 
208  feet. 


.do. 


Soft. 


None. 


Abandoned;    drilled  in 
1901. 


Nacatoch . . . 
Nacatoch?.. 


Soft 

Magnesia 


None. 


Nacatoch . 

do.... 

do.... 

do.... 

do.... 


Soft. 


/Approximate;  well  had  been  abandoned  when  visited  in  January,  1902. 

0See  also  AUbrook  and  Saratoga,  under  Howard  County. 

A  Ann.  Kept.  Geol.  Survey  Arkansas  for  1891,  vol.  1, 1892,  p.  110. 

i  For  wells  near  Emmet,  but  in  Nevada  County,  see  under  Nevada  County. 


146 
147 

148 

149 

160 

161 

162 
163 

164 
154A 


166 

156 

157 
158 
160 
160 

161 
162 

163 
164 
165 
166 
167 
168 
169 
170 
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WeUa  and  tpringB  in  aouihem  Arkansas,  norihem 

ARKANSAS 


No. 


171 


Location. 


HEMPSTEAD  COUN- 
TY—Continued. 


Emmet... 

172 do.... 

173  I do.... 

174  ; do.... 


175 
••176 


177 


do. 

.....do. 


.do. 


178   do 

179   do 


180 
181 
182 

183  i 

184  ' 
185 

186  _ 

187  ' 

188  ' 
190 

191 
♦192 

193 

♦194 

195 


Town- 
ship. 


....do 

..-.do 

....do 

..-.do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do. I 


118. 
118. 
118. 
lis. 

lis. 
lis. 


lis., 
lis.. 

128.. 

128.. 
128.. 
128.. 
128.. 
128.. 
128.. 
128.. 
128.. 
I  12S.. 
12S.. 

128.. 
128.. 

12  8.. 

128.. 

128.. 


196  I  tulton  (Red  River) 

197   do 


♦198  do 

199  , do 

200   do 

♦201  I do 


♦202 
♦203 


do.. 

Fulton. 


204  ; do 


Range. 


Section. 


23W..  28,NE}SEi.. 
23W..'  28,SEiS£i... 
23W..!  29,NEJNWi. 
23W..   29,NWJSWi. 


23W.. 
23W.. 


23W.. 

23W.. 
23W.. 

23W.. 
23W.. 
23  W.. 
23W.. 
23W.. 
23  W.. 
23W.. 
23W.. 
23W.. 
23  W.. 

23W.. 
23  W.. 


32,NWJNWi. 
33,NEi 


33,8Ei. 


33,  NWJ. 
17 


I 


17,SWJ8EJ... 
17,SEJ8WJ... 
17,SWJ8WJ... 
17,NWi8WJ.. 
17,8EJNEJ... 

18,SWJ 

18,NWJ8WJ.. 

18,8\VJSWJ... 

19,NWJNWJ.. 

19,NEJNEJ.. 


19,8EiNEi... 
21,NWJNWJ.. 


23  W..'  21,NWJSEJ. 
23  W..    21,SWJNEJ. 


Owner. 


John  Boyd 

J.D.Boyd 

Henry  Dickie 

Mrs.  Fannie  Wil- 
liams. 

Jas.  WUliams.... 

Mfb.  Alice  Lan- 
ders. 


B.  L.  Landers. . 


Robert  Hannah., 
dapt.  Rich.  Jones. 

E.S.OreeningJr . 

do 

Moi^n 

do 

JohnCrosnoe 

John  Tumemaker 
Providence  Church 
Dick  Campbell. 
Albert  Betts... 
Elgin  Greening. 


Asbury  Dudley. 
Hon  Phillips.... 


Wash  Alexander. . 
DugMcSwaln 


23  W..    21,SEJNEJ ' do. 


148.. I  28W.. 


148.. 

148.. 
148.. 
148.. 
13  8.. 

138.. 

138.. 


26W.. 


26W 
26W 
26  W.. 
26  W.. 

26  W.. 

26  W.. 


I 


28 


28... 
20  c. 


13 S..    26  W.. I  20  c. 


Wm.  Temple 

jAlfred  Cribbin 
i    (Smith  place.) 

Albert  Moore 

Jones  place 

....do 

J.  B.  Shultz 


Jesse  Ogden. 
General 


Driller. 


O.  B.Hipp.. 

do 

do 

C.  B.  Moore. 


....do 

G.  B.  Hipp. 


Hudson  &  Corne- 
lius. 

J.M.Phillips 

•....do 

....do 

....do 

....do 

.-..do 

....do 

do 

....do 

J.  M.  Phillips. - 


-do- 
.do. 


Hudson  &  Corne- 
lius. 
J.M.Phillips 

Hudson  &  Corne- 
lius. 
8.  R.  Meredith..., 


Geo.  Johnson. 


C.  D.  Hudson 

....do 

8.  R.  Meredith.... 
Hudson  &  Corne- 
lius, 
-...do 


Authority. 


G.B.Hipp.. 

....do 

....do 

C.  B.  Moore. 


.do. 
.do. 


.do. 


Robert  Hannah., 
Hudson  &  Corne- 
lius. 

J.M.Phillips 

....do 


do 

do 

do 

do 

do 

do 

do 

J.  M.  Phillips. 


.do. 
.do. 


Hudson  &  Corne- 
lius. 
J.  M.  Phillips 


Hudson  &  Corne- 
lius. 
S.R.Meredith..., 


|J.  M.  ] 
[Dr.  B. 


Phillips.. 
B.  Shirs... 
C.D.Hudson..... 
Dr.  B.  Shirs... 
S.R.Meredith.... 
C.  D.Hudson... 


J.  M.  Phillips 

Hudson  &  Corne- 
lius. 


.do. 


J.  M.  Phillips 

Hudson  &  Corne- 
lius. 


Creamery    Pack- 
age Co. 

*For  additional  data  see  "Descriptive  notes,"  following  this  table. 

t>  Orieinal.    Present  depth  to  water  is  reported  as  40  feet,  but  as  well  tias  caved  Imdly  this  does  not  necessarily  repre- 
it  the  level  of  the  water  from  the  Nacatoch  sand. 


C.D.Hudson Creamery    Pack- 
age Co. 
a  Original. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(80UTHERN)-Continued. 


Diame- 
ter of 
well. 

1 

lleiffht 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Depth  of  1  mate  ele- 

well.       vationof 

surface. 

Flow.    Pump. 

1 

No. 

Inchet. 

6 

2 
2 
4 
2 
4 
4 
4 

4 
2 

2 
2 

2 

2 

2 

2 

2 
3 
2 

2 

2-3 
2-3 

2 

Feet. 
146 
130 
82 
98 

Feei. 

Feet. 

-  1 
-6 
+  8 
-26 

-16 
Flows. 

-  6 

Feet. 

Oalla.  i  Galls. 

N&catoch... 

171 

do 

172 

2   

...   .do 

173 

do 

174 

120 
130 

f          116 

I          190 

236 

266 

280 
260 
266 
268 
240 
240 
240 
248 
260 
280 

290 
372 

' 1 do 

92  feet  to  water  rock 

176 

' 1 do 

176 

1 
do 

Flows. 

177 

1  1 

do 

do 

Soft 

Casing.  36  feet 

...do.. - 

178 

...do.. 

179 

261 

253.4 

271 

302 

304 

...do.. 

) 

do 

260  feet  to  water  rock. .. 
266  feet  to  wat^r  rock. .. 

180 

0  4-32 
Flows. 

-18 

-16 

6-23 

(?)-25 

i 

do 

181 

do 

182 

do 

'l83 

, 

j 1 do 

227  feet  to  water  rock . . . 

184 



.do    

185 

329.6 
291 
28a6 
270 

' i      ..do 

186 

(?)-16 
4-  2 

+  2 

Flows. 
4-12 

Flows. 

1 do 

' 

187 

Jl 

do 

188 

J 

..-.do... 

Cost,  168.60;  260  feet  to 
water  rock. 

190 

i: 

do 

191 

268.3 

do 

First  water  rock  at  350 
feet. 

192 

1 

374  ;        274.  4 

1            ' 

1 do 

193 

378 
367 
700 

1 

480 

480 
'            374 

360 
1            280 

1 

1            240 

1            180 
160-180 

196 

263.9 
273.6 
250 

246 

250 
250 
250 
250 

250 

+20 

+  4 

Flows. 

.1 

..  .do 

First  water  rock  at  356 
feet. 

194 

1 
2    

do 

195 



1     660-700 

do 

Good 

do 

Well  caved  because  not 
cased. 

196 

1 

..dO..I      470-480 

1 
^s   

do 

197 

+  3 
Flows. 

+  12 
Flows. 

do 

do 

196 

do 

do 

199 

.    . 

do 

do.... 

Casing,  60  feet 

200 

1 

1 

do 

do 

Very  strong  flow 

201 

1 

.     .do 

do 

208 

^  255-265  1      (d\ 

! 
1 

1 

do 

Soft 

Pressure  decreasing 

Used  for  boiler  and  do- 
mestic purposes. 

ao3 

257 

Flows. 

1 

do 

204 

1 

ein  the  town  of  Fulton. 


d  Formerly  all  flowing  wells;  now  only  flow  in  lowest  places. 
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Wells  and  springs  in  southern  Arkansas,  norAem 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


Range. 


Section. 


Owner. 


Driller. 


Authority. 


205 

♦206 
207 

♦208 
209 

210 
211 

♦212 

♦213 

♦214 

215 

216 
217 

218 

219 

♦220 
221 

222 

223 
♦224 

♦225 
♦226 

♦227 

228 


229 
230 


231 
232 


HEMPSTEAD  COUN- 
TY—Continued. 

B\ilton 


138. 


28W. 


20a. 


Geo.  Rotenbuig. 


S.  R.  Meredith.. 


do 

Fulton  (Lodl  Fei^ 

ry). 

do 

Fulton      (Yellow 

Creek). 

do 

Fulton       (Bridge 

Creek). 

do 

do 

do 

do : 


do 

Fulton  (Bprudel).. 


138. 

138. 
138. 

138. 
138. 

138. 
138. 
138. 
138. 

138. 
138. 


Fulton     (Weaver     138 

Spur) 
Fulton 


do 

do 


138.. 


138. 
138. 


1Fulton(Boi8d'Arc1  ^28 
Prairie).             J 

do 128. 

do 128- 

do 128. 

do 128. 

Fulton    (Sandy  128. 
Boisd' Arc  Creek). 
do 


do 

-...do 


..-..do 

Oariandville^. 


128- 


27W. 

27W. 
27W. 

28W. 
28W. 

28W. 
26W. 
26W. 
26W. 

28W. 
26W. 

28W. 

26W. 

26W. 
26W. 

26W. 

26W. 
26W. 

26W. 
26W. 

26W- 

26  W. 


(«) 
9>SWiNEi. 


(Captain  Wheeler. . 


CD.  Hudson 


S.R.  Meredith.... 

JohnC.Branner5 
C.  D.  Hadaon 


S? 

12,8WlNWi. 


Chas.McNabb.. 
Hubbard  Jones. . 


.do. 
.do. 


.do. 
.do. 


8,SE}NEi. 


Spates  Bros 

Dan  Harkness. 


.do. 


10,NWiNEl. 
2,SWl..--.-. 
ll,NWiNEJ. 
ll,S£iSWi.. 


.-..do 

....do 

.-..do 

Wm.Mayfleld... 


C.  D.Hudson.. 

....do 

....do 

....do 


do 

Dan  Harkness. . 

CD.  Hudson... 

....do :... 

....do 


WnhMaylteld... 


12 

14,NEiSWJ.. 

15,NWJ8WJ. 

l,NEJSWl... 


Sam  Colter 

E.  O.  Porterfleld 


J.J.  Byers.... 


Will  Logan. 


1,NEJSWJ.- 
l,SWlNWi. 


Orange  Smith. 
Oliver  Nash... 


Hudson  &  Corne- 
lius. 
....do 


Sam  Colter 

E.  O.  Porterfleld. 


C  D.  Hudson.. 
....do 


.do. 


34,  SWi. 


John  Gilbert.. 


33,NWJ8EJ.. 
26,NEJNWJ. 


Tony  Cooper 

WillGUbert 


23,8WiSEi.. 
24,NEJ8WJ. 


24,8WJSWJ.. 
25,NWJNEJ. 


John  Gilbert 

Liberty     school- 
house. 
John  Gilbert 


....do 

C.  B.  Moore 

J.  M.  Phillips 

Hudson  &  Corne- 
lius. 

J.  M.  PhilUps 

Hudson  &  Come- 
.lius. 

...-do 

.--.do 


do 

C.  B.Mooi«... 
J.  M.  PhiUips. 
CD.  Hudson. 


JohnGUbert... 
CD.  Hudson.. 

do 

do 


.do. 


R.  Stringfellow. 


.do. 
.do. 


128..'  26W-. 
.    12S--    26W.. 


128.. 

lis.. 


25,NEJSWJ. 
25,SEiNEi.. 


Morgan. 

Eb.  Gilbert.. 


26W. 
22W. 


36? 

16,NWJ- 


Tom  TompUns- 
Ed.  Steward 


Hudson  Si  Corne- 
lius. 

..-.do 

G.B.Hipp 


do 

do 


....do 

G.  B.  Hipp. 


♦For  additional  data  see  " Descrlptivo  notes,"  following  this  table, 
a  In  the  town  of  Fulton. 

6  Ann.  Rcpt.  GeoU  Survey,  Arkansas  for  1891,  vol.  1,  1892,  p.  137. 
c  Original  nead;  will  now  rise  only  12  feet. 
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LouinanGf  and  adjacent  portions  €f  Mississippi  and  Texas — Continued. 

(SOUTHERN)-Continued. 


Diame- 
ter of 
weU. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Ileiffht 

water 
above 

oelow 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Incht9. 
3 

Feet. 
200 

Feet. 

Feet. 

Feet. 

Galls.     Qcau. 

Nacatoch. . . 

Passed   through   three 
"water  rocks." 

206 

206 

2 
2 

6-3 
2 
3 
2 

2 
4 

3 

3 

: 

4 

2 
2 

2 
2 

2 
2 

2 

2 
3 

138 

96 
137 

130 
160 

130 
133 
175 
192 

170 
235 

255 

260 
272.5 

-  7 

-  7 

-80 

-  2 

4-  1 

-  2 
Flows. 

...do.. 

1 

Nacatoch... 

207 

do 

206 

do 

44feet  to  water  rock.... 

209 

...do 

210 

211 

285.5 

127-130 

1 
1  1 

Nacatoch... 
do 

Hart 

Casing,  60  fret 

212 

213 

do 1 

214 

187-192 

1         do    .  . 

Alkaline.. 



Supplies  gin;  casing,  67 

feet. 
Casing,  16  feet 

216 

...do.. 

3 
(<30 

do 

216 

266 

278? 

349 

347 
312 

296 
299 
292 

c+26 

...do 

Soft,  allra- 
Une. 

Cost,  $200;  casing,  60  feet 

Formerly  flowed 

Cost,  196;  casing,  93^eet. 

217 

do 

218 

296 

285 
263 

53 
53 
52 

67 
97 

67 
64 

53 

81 

168 
137 

253 
28 

e-62 

-45 
/-27 

+  12 

+  7 
+  12 

-  3 
-15 

-  6 

-  7 

Flows. 
...do.. 

290-296 

280-285 
257-263 

do 

Soft 

do 

219 

do 

220 

' do 

do 

• 

221 

±  5 

1 

'    ...do 

....:do.... 
..do.... 

48  feet  to  water  rock 

±  5 
10 

1 do 

929 

47-52 

do 

do 

1 do 1 

223 

do 

Soft 

do.... 

do 

51  feet  to  water  rock 

Blue  clay  entirely  absent 
47  feet  to  water  rock 

224 

! 

226 

j do 

226 

1 do 

227 

do 

2  flowing  weUs.    Water 
just  below  the  water 
rock. 

Cost  $65 

228 

! 

1 do 

229 

-14 

Flows. 
-11 

1 do i 

117feet  to  water  rock.. - 

230 

i                      1 
do 

231 

292 

! d6 

Hart 

Water  rock  8  feet  thick.. 

232 

d  Flow  in  1890:  present  flow,  5  gallons. 

<  In  1893;  December  29, 1901,  the  depth  to  water  was  59  feet. 

/In  1897. 

0  For  wells  near  Garlandville,  but  in  Nevada  County,  see  under  Nevada  County. 
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WeB$<md  spnn^  in  souihem  ArkanBoa,  norffum 

ARKANSAS 


Now 


Location. 


Town- 
ship. 


Range. 


Section. 


Prfller. 


Authority. 


HEMPSTEAD  COUN- 
TY—continued. 

OariandYllle 


234 
235 


237 
238 


240 
241 
242 
243 


•'244 


246 


*246 
247 


248 


....do 

Quenuey     (Shep- 

pard). 

....do 

....do 

....do 

Ooemsey   (Sandy 

Bolsd' Arc  Creek) 

....do 

...-do 

....do 

Quemsey... 


do. 


....do.. 

..-.do.. 
....do.. 


.do. 


249  .. 

250  .. 

251  .. 

252  . 

253  .. 

254  . 
254A 


...do 

...do 

do 

do 

do 

do 

Hickory  Creek. 


255 
256 
257 
258 


Hope 

do... 

do... 

do... 

259   do... 

260   do... 

♦261    dp... 

262  I do... 

263  1 do... 


lis., 
lis.. 

13S.. 

13  S.. 
13  S.. 
13  S.. 
13S.. 

13  S.. 
13S.. 
13S.. 
13  S.. 


13S. 


13S. 

138. 
13S. 

13  S. 

13S. 
12S. 
12S. 

12S. 
128. 

128. 


22W. 

22W. 
25W. 

25W. 
25W. 
25W. 
25W. 

25W. 
25W. 
25W. 
26W. 


25W. 


26W. 

25W. 
25W. 

25W. 

25W. 
25W. 
25W. 

25W.. 
25W.. 

25W.. 


16,NEJNW4. 


John  Vickers. 


Geo.  W.  Hinea.... 


Geo.  W.  HInea. . 


16 

18,SWi. 


Albert  Hubbard.. 
Geo.  Hutcbins 


18,NEJ 

17,NEJNWl. 
16,NWJSWl. 
6,SWJ 


8,NEJNWl.. 
8,NW}NEi.. 
9,NWiSWJ. 
9,SWJNWJ.'....  !  C.B.  Ambler 


Hudaon  dt  Come- 
'     lius. 

J.  H.  Bryant I do 

John  Finley .do 

J.W.Baker ;  Jas.  Yocom 

Reed  Brothers Hudson  &  Corne- 
lius. 

John  Finley do 

Dr.  J.  P.  Mclver.. 
John  Finley 


3,SEiSE} St.    Louis,    Iron 

Mountain  and 
Southern  Rwy. 

3,NEJSWJ Guernsey  School.. 


2,SWiNWJ... 
4,SEiNEi.... 


Frank  Jett... 
..   J.  Y.  Mclver.. 


5,SEiNWJ Henry's  Chapel. 


128..  25W.- 
128.. I  25W.. 
128..'  25W.. 
128.. I  25W.. 
128. .j  25W.. 
128..  25W.. 
128.. I  25W.. 
128..'  25W.. 
128..'  25W.. 


5,NEiNEi.. 
32,SWiNEi. 
33SWINWJ. 

33>SEi8Wi.. 
33,8WiSEi.. 


34,SWJ8WJ.. 


35,SWJNWJ. 
35,8EiNWJ.. 
35,SWJ  NEJ.. 
35,NWJNEJ.. 
35,NWJNEJ.. 
25,SEi  SEi... 

25 

25,NEi8Ei... 
25,NEJNEJ.. 


....do 

S.R.Meredith... 
Hudson  A  Corne- 
lius. 


Hudson  A  Corne- 
lius. 
....do 


....do 


.do. 


A.  W.  Mclver.... 

F.  P.  Keel ' 

Lawrence  White. .' 


.do. 
.do. 


C.  C.  Hopson ,  C.  C.  Hopson 

W.  A.  Rhodes j  Hudson  &  Corne- 
lius. 


J.  K.  Shelly 

Hickory  Creek 
sulphur  spring. 
D.  E.  Cornelius... 
Henry  Coleman. . . 
Swan  Anderson . . 

A.  R.  Jones 

Swan  Anderson . . 

Gordon  Cook 

(A.  Hannegan)... 

Nelson  White 

Tom  Washington . 


.do. 


.  E.  Cornelius. 

..do 

..do 


O.  B.  Htpp 

Hudson  dtCome- 

llUfl. 

do 

do 

Jas.  Yocom. 

Hudson  &  Come- 
Uus. 

do 

do 

S.R.  Meredith.... 

Hudson  &  Corne- 
lius. 


£.  fisher  ft. 


Hudson  &  Corne- 
lius. 
D.  E.  Comelias... 
C.  D.Hudson. 

Hudson  &  Corne- 
lius. 
do 


do 

C.  D.  Hudson. . . 


C.  C.  Hopsoo 

Hudson  &  Corne- 
lius. 

do 

A.  C.  Peale» 


D.  E.  Cornelius. 

do 

do 

do 

do 


J.  M.  PhiUips... 


J.M.  PhilUps. 
do 


J.M.Phillips.. 
David  Dale  Owen* 
J.M.  PhlUips.. 
do ...'. 


*  For  additional  data  see  "  Descriptive  notes."  foUowing  this  table. 

a  Flowing  at  4  feet  above  the  ground. 

b  Engineer  of  bridges  and  buildings,  Missouri  Pacific  System. 

c  When  not  pumping. 

d  Formerly  a  flowing  well,  but  has  now  ceased. 


SOUTHEBN    ABKANSi^S   WELL   AND   8PBING   BEOOBJ>S. 


165 


Lomsianay  and  adjacent  portums  of  Miansnppi  and  Texas— Continued, 
(SOUTHERN)— Continued. 


Diame- 
ter of 
weU. 

Inchet. 
3i 

36 
3 

3 
3 
2 
2 

34 
3 

6 

2 

2 

3 
2 

2 

3 

4 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 

^ii^o^w^ 

(-)  the 
ground. 

Depths of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Feet. 
36 

25 
387 

339 

351 

400 

250± 

317 

34&-350 

360 

370 

460 

357 

327 
348 

265 

270 
200 
195 

232 
274 

290 
Spring. 

270 
285 
300 
297 
290 
/300 

Feet. 
304.5 

Feet. 
-26 

Flows. 

Feet. 

GalU. 

aaU9. 

Nacatoch. . . 

26  feet  to  water  rock,  9.5 

feet  thick. 
20  feet  to  water  rock 

233 

..    .do  . 

234 

280 

280 

280.1 

255 

-  2 

-  2 

-  2 
Flows. 

...do.. 

do 

235 

do 

236 

do 

237 

do ' 

238 

Three  wells 

239 



...do..i 

..  ..do..  .    1  .    . 

do 1 --- 

240 

...do 

do 



241 

262.5 
274.5 

290 

302 

+16 
+10 

do 

242 

as 

do 

Good 

Soft 

do 

tJsed  to  supply  sawmill; 
first  water  rock  at  310 
feet. 

1901;  casing,  255  feet. 

First  water  rock  at  320 
feet. 

243 

cFlows. 

+  1 
Flows. 

Flows. 
...do.. 

316-460 

58 

do 

do 

244 
24ft 

do 

do 

246 

292.5 

316 

d« 

First  water  rock  at  292 
feet. 

247 

..do.  . 

248 

286.6 

3 
2 
2 

2.5 

do 

249 

273 

...do.. 

do 

250 

+  8 
Flows. 

do 

First  water  rock  at  180 

feet. 
Cost, $75;  casing, 30 feet. 
254  feet  to  water  rock . . . 

251 

280 

220-230 

do 

Soft 

252 

do     1 

do 

253 

-  3 

..     .do....     '     --   .           . 

254 

Sulphuret- 

ed. 
Soft 

254A 

+  18 
Flows. 
+  10 
+  10 
+  18 
a  -0.  ^ 

2 

1 
2 
2 
2 

NArAtooh 

255 



1 do 

do.... 

do.... 

do.... 

do.... 

do.... 





256 

do 

257 

do 

258 

do 

250 

292.7 

do 

260 

276         +  2  ! 
296.5      ff-  l\ 
306. 3         -  8 

1.  ...do 

261 

4 
4 



290 
280 

1 do 

262 

i do 

263 

t  BuU.  U.  S.  Oeol.  Survey  No.  32,  1886,  p.  120. 

/  To  water  rock. 

0  Formerly  a  flowing  well. 

*  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,1860,  p.  118. 
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WelU  and  springs  in  soutkem  Arkansas,  northern 

ARKANSAS 


Section. 


Owner. 


DrUler. 


Authority. 


297 

do 

298 

do 

299 

do 

300 

do 

301 

do 

302 

do 

24,NEi  SEi. 

24 

13,NEJSWJ. 


12,NEJNWi. 

2,SEi 

l,NWi 


29,  SWiSEi.. 
32,  NEJNWJ. 

32,  NWJ 

32,  NWJ  NEJ. 

32,  NEiSEi.. 
3,  NWJNWJ., 

3,  SW J  NW J. . 

4,  SEiNEi... 
4,  NW  J  SWJ. . 


4,  SWJNWJ.. 

5,  NWJSEJ.. 

5,  NWJ  NWJ. 

6,  NWJ8WJ.. 


7,  NEiSEi. 
9,SEiS£i.. 


11,  SWJNEi- 


11,  SEiNEi... 

12,  SWJNWJ.. 

12,  NWJ  SWJ. 

13,  NEJNWJ.. 
13,  SEJNEJ... 
13,  NEJNEJ.. 
13,  NE J  SWJ.. 


13,  NEJ  SWJ. 
13,  SWJ8EJ.. 

13,  SWJ  SWJ. 

14.  SEJSEJ.. 
14,  8WJSEJ.. 
14,  NEJNWJ. 


13,SEJ  NWJ.... 
13,SEJ  NWJ.. 


Lewis  Moore 

Jas.  M.  Hannegan. 
Joseph  Taylor 

Geo.  Allen 

do 


Jas.  White 


J.  M.  PhUlips. 


Coxe 

E.  T.  Porterfleld 
Judge  A.  H  Car- 

rigan. 
Stove  Carrigan . . 

Wm.  Rhodes do 

A.  P.  Delony do 

do : do 

Glenn  Fredrick do 


J.  M.  Phillips 

S.R.Meredith.... 
Hudson  &  Corne- 
lius. 


J.  M.  Phillips. 


J.M.PhiUips 

8.  R.Meredith.... 
Hudson  &  Corne- 
lius. 

J.M.PhiUips 

....do 


-do. 


...-do 

....do 

Judge  A.  H.  Car- 
rigan. 
J.  M.  PhUlips J.  M.  PhUUps 


..do 

..do 

..do 

..do 


Willis  Phillips.. 
E.  D.  .\ndrew8. 

do 

John  Allen 

....do 


.do. 
.do. 
.do. 
-do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


P.  G.  Fredrick. 

Sam  Bradley... 

W.  N.  Forshee. 

JudgeA.H.Carri-i 
gan. 

Dr.  Robert  WUson' 

Hopewell  School 
(white). 

Mrs.  A.  Hutchin- 
son. 

Allen  Coxe. 

Jas.  Jones 

Elmore  Jones 

Mrs.  A.  Orissom., 

Berry  Acker 


.do. 
-do. 
-do. 
.do. 


...do 

...do 


.do 


.do- 
-do. 
-do. 
.do. 


J.  M.  PhUlips. 
....do 


do. 


Providence  school- 
house. 

Wm.  Stevens 

Mrs.  Browning...' do. 

Calvin  Phillips...! do. 

Ed.  PhUlips ' do. 


.do- 
-do. 


do. 

do. 


.do. 
.do. 


...do 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


0«o.  Palmer ■ do. 

Ellis  Green do. 


.do. 
.do. 


a  flo^-ing  weU. 


b  Original  level  33  feet. 
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Louisiana  f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

n^iffht 

water 
above 
(+)  or 
t)elow 
(-)  the 
grround. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Qeologlc 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Inches. 

4 
3 

4 

Feet. 
248 

Feet. 
300.9 
306 

Feet, 

«0 
-  6 
-23 

-18 

Flows. 

—65 

Feet. 

Oallt. 

Gails. 

Nacatoch. . . 

264 

do 

265 

234 
190 

do 

260 

do 

160  feet  to  water  rock. . . 

267 

do 

266 

4 

4 

4 

4 

4 

4 
4 

4 
4 

4 

4 

4 

4 

4 
4 

4 

4 

4 

4 
4 
4 
4 

J          139 

l         165 

120 

90 

48 

75 
102 

78 
102 

96 

100 
90 
130 
130 
160 

147 
140 
68 
139 

130 
238 

140 
4-115 

127 
128 
148 
.190 
200 
190 
204 

220 
250 
258 
250 
248 
250 

do 

109  feet  to  water  rock . . . 

do 

260 

Flows. 
-60 
—  12 

do 

. 

270 



do 

70  feet  to  water  rock 

271 

340 

?390 
411 
388.2 
390 
399.5 

390.5 



do 

Hart 

272 

-60 
—76 

do 

60  feet  to  water  rock 

68  ffeet  to  water  rock. . . . 
do 

273 

do 

274 

-62.5 

-68 

-75 

-70? 

Flows. 

-4.'i 

do 

275 

...l.do 

76  feet  to  water  rock 

Water  does  not  come 
above  first  water  rock. 

276 

do 

277 

do 

278 

do 

Soft 

270 

350 

do 

Hard 

do 

110  feet  to  water  rock. . . 

280 

352         -49 
369.5     -55 

1 
383  2  1  — fi.'i-*- 

do 

281 

140-160 

1 

do 

do.... 

Well    at    residence    of 
John  Allen. 

282 

do 

do 

283 

-40 

-12 

6-40 

i do 

do....l 

284 

....".do 

1 ... 

285 

do 

Hard 

109  feet  to  water  rock . . . 

120  feet  to  water  rock. . . 
220  feet  to  water  rock. . . 

286 

-20 



do 

287 

366 

-GO 
(0 



do 

288 

I 

..do 

280 

I  Flow's. 

-» 

1  ^F\n^x'H 

1 

do 



290 

.do 

291 

do 

do 

1 

292 

-12 

do 

293 

do 

294 

309  6 

1 

do 

295 

300      j  -  4 

1 
310      1  — "JO 

do 

296 

do 

297 

—  15 

do 



220  feet  to  water  rock. . . 

298 

-40 
-50 

::: 

do 

299 

do 

310 

4 

do 

200  feet  to  water  rock. . . 
238  feet  to  water  rock. . . 

300 



do 

302 

c "Very  near  surface." 
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WelU  and  springs  in  8<nUhem  ArkansaSf  northern 

ARKANSAS 


Section. 


Owner. 


DriUer. 


Authority. 


15,  SWJ  SEi.. 

16,  SEJSEi.. 


16,  NEJNEJ. 
16,  SWJSWi. 


18,  NEiNBJ.... 

20,  NEJNEi...- 
21,  SWiNWJ.... 

21,  NEiNEJ-... 

22,  NWJNWi... 

22,SWJNEJ.... 


Allen  RollI 

Hopewell   School 

(colored). 
Henderson  Allen. . 
J.  M.  PhilUpa 


J.  M.  PhllUpa.... 
....do 


J.  M.  Phillips. 
do 


J.  M.  Phillips. 


.do. 
.do. 


Albert  Ames... 

Pamy  Ames 

Capt.  Bridwell. 
James  Taylor. . 
Colonel  Job 


J.  M.  MUler.. 


22,  NEiSEi Mrs.  Ed.  McFad- 

den. 


22,  SEi  NE J... 

23,  NWiNWJ. 

23,  SEi  SEi... 

24,  SEJ  NWJ. . 
24,  NWJNEJ.. 
24.  NEiNEi.. 
28,  SEi  SEi... 
28,  SEiSWi... 


28,  SEiSWi. 


332 

do 

333 

do 

334 

do 

335 

do 

336 

do 

337 

do 

338 

do 

28,  SWi  SEi. 


28. 


28 

29,  SEi  SEi 

29,  SEi  SEi 

29,  SEiNWi 

30,  SEiSEi 

30,SWiSWi 

30,  NWiNWi... 


24  W.. 
24  W.. 
24  W. . 


25  W. 


.  12  S.. 

.  12  S.. 

.  12  S.. 

.  13  S.. 

.  13  S.. 

.  13  S.. 

.  13S.. 

♦For  additional  data  see  "  Descriptive  notes,"  following  this  table. 

a  Water  level  originally  47  fei?t. 

b  Chairman  water  and  light  committee. 


30,  NWiNWi.... 

31,  SWiNWi. 

34? 

1,  NEiNEi... 

24  W..'  6, SWiNWi... 

24W..    6,SEi 

24  W..    7,  SWiNEl... 


Aaron  Smith.. 

Charles  Phillips. . . 

Calvin  PhUlips., 

....do 

Tom  Neighbors. 

John  Malone. . . . 

Dr.  J.  W.  Andrews 

Corporation  of 
Hope. 

Corporation  of 
Hope  (water- 
works). 

Hope  Ice  Co 


....do 

....do 

...-do 

....do 

Hudson  &  Corne- 
lius. 

Hudson  6:  Corne- 
lius. 

do 

J.  M.  Phillips 

do 

do 

do 

do 

do 

George  Johnson . . 


....do 

...-do 

....do 

....do 

Hudson  &  Corne- 
lius. 

J.  M.  PhiUips 

Hudson  &  Corne- 
lius. 

do 

J.M.  PhilUps 

do 

do 

do 

do 

do 

do 

JohnT.  Barrfr... 


Hope  Cotton  Oil 
Co. 

J.M.  Phillips.... 

B.  Furgeson 

R.  M.  Lagrono. . . 

D.  E.  Cornelius. . 

T.M.  Battle 

Grissom 

Melrose  school- 
house. 

Jas.  Henniiran... 

Mrs.  M.  Fui^geson. 

Dudley  &  Black. . 

Oeorge  Bowden. . 

James  Bowden.. 

A.  A.  Gibson 

do 


Hudson  &  Corne- 
lius. 
J.M.  PhilUps 


J.  M.  Phillips. 


.do. 


do 

D.  g.  Cornelius.. 

do 

do 

do 

J.M.  Phillips.... 
D.  E.  Cornelius. . 

do 

J.M.  Phillips.... 

C.  B.  Moore 

do 

do 


do 

D.  E.  Cornelius.. 

do 

do 

....do 

J.M.Phillips.... 
D.  E.  Cornelius. . 

do 

J.M.  Phillips.... 

C.  B.Moore 

do 

do 

J.M.  Phillips.... 
do 


SOUTHEBK   ABKAKflAS   WELL   AKD   SPRING   BEOOBDS. 


169 


LouisiaTuif  and  adjcLcerU  'portions  of  Mississippi  and  Texas — Continued. 
(30UTHERN)-ContinUQd. 


Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Feet. 
-55 
-50? 

-55 
-52 

-17 
-60 
-53 
-35 
-32 

O-60 
-30 

-32 
-58 
-12 
-16 
-22 
-20 
-70? 

-66 

-58 

-47 
-54 
-54 

-  8 
-12 
-1-  8 

f-  1.5 

-  2 
0 

Depths  of 

principal 

w^ater- 

bearing 

strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

!  Diame- 
ter of 
well. 

1 

Flow. 

Pump. 

No. 

i 
1 

Inckea. 

4 

4 

1            4 

2 

4 
4 

4 



4 
4 
4 
4 
4 
2 
5-4 

9-6 
4 

4 

2 
2 
4 
2 

4 

4 

4 
4 

Feet. 
250 
280 

245 
285 

190 
316 
285 
245 
,     263 

280 
320 

300 

280 

300 

260? 

240 

250 

404 

950 

500 

428 

426.5 

400 
396 
390 
280 
340 
330 
280 

400 

m 

1        458 
!         410 
1        395 
j        406 
(        420 

Feet. 

Feet. 

OalU. 

Gallf. 
Small. 

Nacatoch... 

303 

335.5 
365 

do 1 1 

250  feet  to  water  rock. . . 

304 

1 
do 

305 

do ' 

265  feet  to  water  rock; 

casing,  54  feet. 
140  feet  to  water  rock. . . 
285  feet  to  water  rock . . . 
280  feet  to  water  rock . . . 

306 

1 
do ' 

307 

360 
352 
322 
330 

..do 1 

308 

do 

309 

i 

do....^.l 

310 

..i    . 

..do '  



311 

1 

i 

i 
do 





312 

.do '  

313 

do 1 

314 



.do 1         

315 

do 

316 

1 

1 
do 

317 

318 
310 
350.5 
355 

352.5 

344 
347 
347 

1 

.do....    '       

318 

i 

.     .do 1     

319 

i 

do 

372  feet  to  water  rock. . . 
Test  well  sunk  about 

1882. 
390  feet  to  water  rock; 

casing,  390  feet. 

320 

375-445 

do 

321 

150 
C15 

do Soft,     al- 

1      kaline. 

do 

322 

323 

1 
1 

1 do 

324 

1 
1 

1                          ' 
do 

325 

1 1 1 ' 1 

1              i              1        .do 1              . 

326 

1 1 1 ' 

1 do 1 

327 

1 

1 1         7                               1 

, ' do ■ 

328 

1 

'               1          .^a.:             ^_1 

329 

280 
303 

10   1 do Soft 

' ' 1 do 1 

300  feet  to  water  rock . . . 
260  feet  to  water  rock. . . 

do 

330 

331 

1     1     i 

.       .                        1       do 

i 

332 

299.8 

1                      , 

i 1 ' do 

,  Soft 

333 

1 

,                                '         .do 

1 

1 

Incomplete 

334 

320 

-30 

-18 
-15 
-18 



.          ..1    .    ..do 

400  feet  to  water  rook. . . 

335 

1 

' 1 do 

1 

336 

■              1             1        .do....       ' 

337 

1 

' ' do : 1 

338 

c  Engineer  states  that  Aater  is  readily  lowered. 

d  Originally  57  feet. 

e  Formerly  a  flowing  well. 
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WelU  and  springs  in  soidhem  Arkansas,  nortKem 

ARKANSAS 


No. 


♦340 


♦341 
♦342 


343 


344 
345 


346 


347 

.    348 

349 

350 

♦351 

352 
353 

354 
355 

♦356 

♦357 

♦358 

350 

360 

♦361 

♦362 


♦362  A 

♦362B 

362C 


Location. 


HEMPSTKAD  COUN- 
TY—COntI  DUed. 

Hope 


.do. 


Oran 

Ozan,  5  miles  east 

of. 
Bhover  Springs..., 


Spring  Hill 

do 

Spring  Hill,  U 
miles  northwest 
of. 

..do 

..do 


.do 

.do 

.do 

do 

do 


Wallaocburg. . 
do 

Washington.. 


....do 

....do 

Washington,  6 

miles  north  of. 
Washington,  2 

miles  west  of. 
Washington,  3 

miles  south  of. 
Yancey 


nor  SPRINGS 

COUNTY. 

Malvern,    1    mile 

south  of. 
Malvern 


Witherspoon,     3i 
miles  east  of 


Town- 
ship. 


13  S. 
13  S. 


10  S. 
10  S. 


13  S. 
13  S. 


13  S. 


13  S. 
13  S. 

13  S. 
13  S. 
13  8. 

13  S. 
13  S. 

10  S. 
10  S. 

lis. 

lis. 
lis. 

US. 


Range. 


24  W. 
24  W. 


25  W. 
25  W. 


25  W. 
25  W. 


25  W.. 


Section. 


7,NEJNEJ. 
19 


30?. 
25... 


24,  N  Wi  SEi. 
23,  SWiSEi.. 


23?  . 


25  W..    22,  NEJSWJ.. 
25  W..   21,SEiS£i... 


118. 


4S. 


25  W. 
25  W. 
25  W. 

25  W. 
25  W. 

24  W. 

24  W. 

25  W. 

25  W. 

25  W. 

26  W. 


20 

15,  NEJ.. 
14,  NEJ.. 


11,SEJ 

12,  SEiSEi.. 


(*) 


22ft. 


(0 
(0 


23,  NEi. 


26  W., 


17  W. 


4,  SEi. 


Owner. 


Gibson  school- 
house. 

Arkansas  Lithia 
Springs  Co. 

Hugh  King 

J.  D.  Morrisett... 


Thomas  Haines. . 


James  Yocom . . . 
Robert  Jones 


Claude  Duggar.. 


J.W.Moses... 
David  Morgan. . 


E.  O.  Pcrterileld  . 
Capt.  T.A.Collins. 
J.  W.  Byram 


S.  S.  Mos€S... 
Wash  Moore. 


J.  M.  Hendrix.... 

Prescott  Lumber 
Co. 

Town  of  Wash- 
ington. 

C.  E.  Royston 


W.  C.  Myers. 


■  McFaddcn. 


Driller. 


James  Yocom 

Hudson  &  Corne- 
lius. 
S.R.Meredith... 


James  Yocom 

do 


James  Yocom 

Hudson  &  Corne- 
lius. 

James  Yocom 

Hudson  &  Corne- 
lius. 


John  Lowdermilk 


Authority. 


J.  M.  PhllUps. 


James  R.  Henry, 
manager. 


David  Dale  Owen. 


Postmasters. 


James  Yocom 

Hudson  &  Corne- 
lius. 
S.  R.Meredith... 


James  Yocom . 
do 


C.  D.Hudson 

James  Yocom 

Hudson  &  Corne- 
lius. 

James  Yocom 

Hudson  &  Corne- 
lius. 

Postmaster. 

John  Lowdermilk. 


8.  R.  Meredith....!  S.  R.  Meredith.... 


E.  Merrick. 


Geo.  Taylor  Com- 
mission Co  « 


Wisconsin-Arkan- 
j      sas  Lumber  Co. 
15 !  Wm.  Kilpatrick. 


S.R.Meredith... 


L.  B.  Clifford  Well 
Co. 


"Brown  sSprings" 


C.  E.  Royston 

David  Dale  Owen. 
Superintendent... 

David  Dale  Ow<  nd 


do 

8.  R.  Meredith... 


G.  S.  Smith  /. 


A.  H.  Purdue  a. 


G.    W.   Howard, 
l>ostmaster. 


♦For  additional  data  see  "Descriptive  notes,"  following  this  tabic. 

a  At  Clayton,  Ark. 

ft  Well  near  bridge  over  Ozan  Creek,  on  Prescott  and  Northwestern  Railroad. 

cln  town  of  Washington. 
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Wella  and  springs  in  southern  Arkansas f  northern 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


HOWABO  COUNTY. 


363  Allbrook... 

364   do 


365   do 

366   do 


367  ! 


...do. 


368  : do 

389  I do 


••370 

371 
372 


.do. 


...do 

...do 


373  ' do 

♦374   do 


lis. 
I  lis. 


lis. 
lis. 


Range. 


Section. 


Owner. 


Driller. 


27  W.. 
27  W.. 


27  W. 
27  W. 


2,  SW  J  SW  J Wm.  Blackwood. 

4,  NEJNEJ W.H.  Cowling.. 


lis..   27  W.. 

lis..   27  W.. 
27  W.. 


.1  lis.. 
Jus.. 


.1  lis.. 
.'  lis.. 


lis., 
lis.. 


♦375   do lis.. 

376   do lis.. 


377 
♦378 

379 
380 
381 

♦382 
383 
♦384 

385 


♦386 
o87 
388 
389 
390 
391 

892 


do 

do 


.do. 
.do. 
.do. 


US. 

lis. 


lis.. 

US.. 
US.. 


.do. 
.do. 
.do. 


.,  US.. 
.1  US.. 

.  us.. 


...do. 


do 

Buckrange  i 

do 

do 

do 

do 


...do.... 


.1  US. 


US. 
10  S. 
10  8.. 
10  S. 
10  S. 


27  W.. 

27  W.. 
27  W.. 

27  W.. 
27  W.. 


27  W.. 
27  W.. 

27  W.. 

27  W.. 


9,  NEJSWJ... 
9,  NEJSEi... 

9,  NEiSEi... 

10,  8WJNEJ.. 

10,  NEJNWJ. 
12,  NEJSWi.. 

15,  NEiSEi.. 

16,  SEiSEi... 

16,SEJ 

17,  NEJ8EJ.. 


27  W..!  17.  NWJNEJ. 
27  W..  17,  SWi  NEJ.. 
27  W..    17. 


27  W. 

27W.. 

27W.. 


27W.. 


27  W..  20 
27  W..  23,  NEJ. 
27  W..  24,  NWJ 
27  W..  2(i,  SEi. 
27  W..'  36? 


10  S.  J  27  W..!  30?. 


Joe  Crofton 

H.  C.  Crofton. , 


n.  L.  Crofton. 


S.  R.  Meredith. . . 
do 


.do. 


Howard  Turner  ..|  S.  R.  Meredith.. 
[W.  A.  Coleman  &  . 
I     Bro. 


.do. 


McKee 

W.  A.  Coleman  & 
Bro. 

....do 

W.  W.  Johnson... 

Wilson  &  Walker. 
T.  R.  Shiriey 

do 

Allen  Rose 


108..   27  W..|  36? W.T.  Whitmore..j 


R.S.Bell 

W.  L.  Bell 

A.  L.  Stewart . . 


do 

R.   W.  Smith  St 
Bro. 

R.   W.  Smith  & 
Bro. 

8.  R.  Meredith.... 

do 

R.  W.  Smith  & 

Bro. 
8.  R.  Merodith.... 


....do 

.   R.W.Smith  &  Bro 


W.  n.  Cowling*. 

do.< 

WiUaby  Smith... 


Joe  Crofton. . 


R.W.Smith 

John  Cowling 

S.  C.  Cowling 

S.  G.  Goodlett.... 

Wm.  Ingram 

Aaron  Calvinifc 


S.  R.  Meredith.. 

do 

do 


R.W.Smith«kBro 


R.W.Smith... 
D.  R.Shuptine. 

do 

do 


8.  R.  Meredith.. 
D.  R.  Shuptine. 

do 


Authority. 


S.R.Meredith.... 
....do 


....do 

H.  C.  Crofton. 


n.  L.  Crofton . 


8.  R.  Meredith.... 
....do 


.do. 


....do 

W.  A.Coleman...; 


...do 


S.R.Meredith.... 
....do 


Allen  Rose. . 


S.  R.  Meredith.... 

W.L.Bell 

A.  L.Stewart.      ' 


8.  R.  Meredith.. 

do 

..do 


Joe  Crofton. . 


R.W.Smith... 
D.  R.  Shuptine. 

....do 

....do 


S.  R.  Meredith.. 
D.  R.  Shuptine. 

....do 


♦  For  additional  data  see  "  Descriptive  notes, "  following  this  table, 
a  Water  was  soft  when  well  was  first  completed,  but  became  hard  later. 
6  Cleared  alter  being  used  for  a  few  years. 


c  Flow  originally  4  to  5  gallons. 

d  Flow  February  11,  1903,  4  gallons. 

f  Original  head. 
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Louisiana  J  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 

Delow 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 

"**•               Geologic 

1      horizon 

1              ,    of  water- 

Flow.    Pump.|      ^^[i^f 

1 

Quality. 

Remarks. 

No. 

Inchei. 

Feet. 

±80 

80 

82 

130 

190 

225 

172 

202 

±250 

206.5 

237 
293 

228 
283 
2(» 
328 
50 
80 
30 
G5 
60 
100 
82 

Feet. 

Feet. 
-  8 
-15 

Feet. 


Oalls. 

1 

aaUs. 
Nacatoch . . 

'482 



L...  do 

483 

-10 
Flows. 
...do.. 

1 do ' 

494 

4 

4 
4 

3i 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

1   do 1 

.... 

406 

n 

do 

Soft 



496 
497 

...do.. 

do 

...do.. 

3 
3 

do 

do.-.. 

.  ...do 

Casing,  30  feet 

498 

...do.. 

i\n 

490 

...do..'::::::::;: 

i do 

1   1 do 

1 
1 do 

do 

500 

266.5 
270 

+  1.5 
-  2 

200-208. 5 
192-206 

do.... 

do.... 

199  feet  to  water  rock; 

casing,  35  feet. 
Casing,  32  feet 

501 
502 

i do 

230  feet  to  water  rock. . . 
240  feet  to  water  rock; 
supplied  sawmill. 

508 



-12 

-22 
-50 

1 .do            1 

604 

292.5 
320.2 

1 do 

Hard 

606 

1 do 

do.... 

do.... 

Soft 

Hard 

265  feet  to  water  rock. . . 
248  feet  to  water  rock... 
308  feet  to  water  rock... 



606 

-20 

Flows. 

-25 

-60 

-15 

-40.6 

-38.5 

-35 

-25 

do.   .. 

607 

±265 

M 

do 

608 

1 do 

600 

::::::::i::::::::i:::::do:::::: 

510 





L.  .  i do... 

611 

337.5 
333.5 



! do 

612 

1 : do..:::. 





613 



.        ..'  .                   do 

614 



1 do 

616 



1 

2 
3 

3-2 

225 
465 
568 

542 
463 
419 
430 
480 

469 
456 

1 

None.     Nacatoch... 

'            do 

Soft 

do.... 

Abandoned 

Cost  S300;  casing  425  feet. 
Cost  $100;  casing  30  feet. 

490  feet  to  water  rock... 

616 

249.2 
262.6 

284.4 
258.4 
244.2 
274.7 
255.4 

251 
266.8 

269 
299 

261.2 

+11 

-  4 

-27 
+  0.5 
dFlows. 
-11 
+  3 

Flows. 

-  0.8 

3 

5\7 
518 

510 
620 
621 

530-568 
420-463 

1 do 

; 

1 do 

1 1 do 

1 

do 1 1 

622 

466-480 

0.2 
0.5 

do 

Soft 

623 



do 

1 
do....' 

624 

400-456 



do 

1 

625 

do 

Formerly  a  flowing  well. 


626 

3i 
3i 
3i 

520 

436 
165 
.45 
155 

*-32      ,500-520 

1 
Flows.  400-436 

do 

627 

0.2 

do 

1 
Soft 

628 

-20 
+  10 
-  0 

do 

Hard 

629 

i 

' 

do 

Soft ' 

630 



i do 

1 

631 

c  For  wells  near  Garlandville,  but  in  Hempstead  County,  see  under  Hempstead  County. 
<<Mr.  E.  Matthews  states  that  water  would  rise  32  feet  when  well  was  completed  in  1890. 
«  Original  level:  present  level  lower. 
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WeUa  and  springs  in  satUhem  ArJcanaas,  narihem 

ARKANSAS 


NO. 

Location. 

Town- 
ship. 

Range. 

Section. 

Owner. 

Driller. 

Authority. 

393 

HOWARD  COUNTY— 

continued. 
Centerpoint 

Mineral  Springs... 

do.... 

do. 

do 

Nashville 

8S... 

10  S.. 

10  S.. 
10  S.. 

10  S.. 
98... 

11  S.. 

28W.. 

27  W.. 

27W.. 
27  W.. 
27  W.. 
27  W.. 
27  W. 

14 , 

D.  J.  Sassamen. . . 

R.W.Smith 

D.  J.  Sassamen. . . 

*394 

19 

305 

28,NWi 

W.K.  Cowling... 
do    

D.  R.  Shuptine... 
do 

D.  R.  Shuptine... 

do 

W.H.  Cowling... 
S.R.Meredith.... 

396 

32?,  NEi? 

387 

32,  SEJ 

F.  Potter 

*396 

29,  NWJNEi 

29 

Capt.  D.  P.  Terry 

Frank  Smith 

do 

S.R.Meredith.... 

309 

Saratoga 

Frank  Smith Frank  Smith 

do 

400 

do 

11  8. .i  27  W.. 
lis..'  27W.. 
lis...  27  W.. 
lis.. I  27W.. 
lis..'  28  W.. 

lis..!  28W.. 
lis..   28  W.. 
lis..    28W.. 

•401 
•402 
•403 
•404 

do 

do 

do.... 

^^ 

do 

29,  NWJSEi 

35,NEtNEt 

336 

35 

Ed.McJenkins... 
Thos.  L.Jones... 
Spates  &  Frick... 
Conway    &  Wil- 
liams. 
do 

Frank  Smith do 

R.  W.  Smith ;  Thos.  L.  Jones. . . 

R.W.Smith  ABro' do 

S.  R.  Meredith. ...    8.  R.  Meredith. . . . 

•405 

35 

do 

do 

406 

do 

35 

do 

do 

do 

407 

•409 
409A 

do 

36? ! do 

1 

do 

do 

Postmaster 

John  J.   Martin, 
county  survey- 
or. 

St.   Louis   Stave 
and  Lumber  Co. 

J.  8.  Berry,  super- 
intendent water 
service. 

R.  M.  Qalbraith. 
general  master 
mechanic. 

F.    0.    Bridges, 
president.' 

Superintendent... 

Sawyer-A  u  s  t  i  n 
Lumber  Co. 

Jeff.  Hicks 

Arkansas  Cotton 

Oil  Co. 
A.C.  Pealed 

-  ..do.^ 

1 

JEFFEE80N  COXWrY. 

•  Dexter 

Pine  Bluff 

Capt.  8.  Geirreiter 
St.   Louis   Stave 

409B 

do 

410 

do 

and  Lumber  Co. 
St.  Louis  South- 
western Ry. 

..do 

•411 

..do 

W.  B.  Sharpe  & 
Bro. 

i 

i     ...do 

•412 

1 
do 

Pine  Bluff  Water 

and  Light  Co. 
do 

413 

do 

414 

♦415 
•415A 

do 

1 ■ 

Sawyer-Austin;  W.  B.  Sharo© 

do 

Lumber  Co. 
Pine  Bluff  Ice  Co.. 

do 

Arkansas  Cotton 

Johnson  &  Flem- 

415B 

Pine  Bluff,  10  miles 

from. 
Pine  Bluff,  8  miles 

southwest  of. 
Redfleld 

Oil  Co.                      Ing. 
Lees  Springs ! 

415C 

White      Sulphur 

Springs. 
St.   Louis,    Iron 

•416 

C.  H.  Winters 

C.n.  Winters.... 

Mountain  and 
i      Southern  Rwy. 

♦  For  additional  data  see  '*  Descriptive  notes,"  following  this  table, 
o  In  town. 


*•  Near  post-offlne. 

c  Depth  February.  1903. 
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Louisiana f  and  adjacent  portions  of  Mississippi  and  Texcw— Continued. 
(SOUTHERN) -Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
A  at  ion  of 
surface. 

Height 

water 
above 

(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Oeologio 
horison 
of  water- 
bearing 
strata. 

QuaUty. 

Remarks. 

Flow. 

Pump. 

No. 

y 

Inchci. 
2 

3 
3 
3 
3 
3 
3 
3 
3f-2 
2-1 
2\ 

Fut. 
500 

Springs. 

78 
160 
370± 
132 
600 
396 
C440 
787.6' 
602 

4<» 

Feet. 

Feet. 
-98 

Feet. 

QaUt. 

Qatt8. 

Trinity 

Bingen 

do 

Hard, iron 

AlkaUne, 
iron. 

Casing,  110  feet;  drilled 

in  1901. 
Many  laige.springs 

303 

15 

394 

+300 

Flows. 
-00 
-00 
-35 
-  8 

Flows . 

'' 

396 

do 1  .  .                      

306 

1 i"' 

do 1 

307 

375 
310 

120-132 
±400 

do 

1 

306 

do 

1 

309 

do 

1 

'  400 

1 

Incomplete 

401 

385 
385 
290 

-50? 
-60 
+  12 

Flows. 
...do.. 

760 

Bingen 

do 

Soft 

do 

Casing.  720  feet 

402 

Large. 

403 

h 

.    .do 

Bracldsh  . 

404 

1        365 

!     ^355 

~466 

86 

300 

i 

3  !          92 

1 

lO^j        840 

1 
10-8  ,        890 

^11      916 
I    70-90 

8  i          flifi 

do 

405 

1 

do 

406 

-16 
-36 

1 



do 

1 

407 

279 

1 

400 

1 



40eA 

-18 

37-02 

Quaternary. 
Sabine 

do 

do 

Quaternary. 

Sulphur  . 

Very  good, 
soft. 

do.... 

400B 

216 
216 
I 

1    "■  " 

-20  '             840 

Completed  in  1897 

Strainer    60   feet:  corn- 

410 

-22 
'-31 

650 
/600 

411 

864-915 

picted    in    1899;  tem- 
perature 64»  F. 
'  Comoleted  in  1898 

412 

J 

Hard,  iron. 

Abandoned  

413 

-47 

-26 
-28 

1 

Sabine 

Quaternary. 
Sabine 

Soft.sllght 
amount 
of  iron. 

Hard>lron. 

Soft 

Forms   soft   red   scale; 
completed  in  1899. 

Temperature  64"  F. 
Completed    September, 

1904. 
Resort 

414 

10 

4 

300 
826 

Spring. 

....do... 

26-100 
806-826 

1 
1 

415 

±215 



3-5 

+30 

415A 
415B 

8 

Sulphu- 

do 

415C 

6 

545 

300 

-60 

404-412 

20 

Sabine 

reted. 

416 

d  letter,  July  6.  1899. 

t  In  1899.    Level  in  1902  was  -46. 


/  Two  wens. 

g  Bull.  U.  8.  Oeol.  Survey  No.  32, 1886,  pp.  120, 121. 
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Weih  and  springs  inwuthem  Arkansas ,  northern 

ARKANSAS 


N©. 


Location. 


LAFAYETTE  COUNTY 

417     Bolinger      (Kress 
aty). 


Town- 
ship. 


Range. 


Section. 


•418 
♦419 


•420 


►421 
►422 


423 


•424 

426 

•426 


•427 


Bradley... 
Frostville.. 


17  8..;  24  W.. I  9?. 


18  8. 


!New  LewisvIUe,  2 
miles  west  of. 


26  W. 


16  8..   24  W..    18. 


New  Lcwisville 16  8. 

New  Lewisville,  2     16  8. 

miles  south  of. 
New  LewisviUe,  1     16  £ 

mile  east  of. 


New  Lewisville 

do 

New  Lewisville,  6 
miles  north  of. 


Stamps. 


24  W..   14d. 
24  W. 


24  W. 


16  8..  24  W. 
16S..I  24W.. 
168..!  24W.. 


15. 


428 
429 


430 


431 

432 

•433 

•434 

435 
•436 

437 
438 


.do. 
.do. 


LINCOLN  COUNTY. 


UTTLE  BIVEB 
COUNTY. 


118..    31  W. 


US..!  31  W.. 


Alleene 

do 

Arldnda '  118..'  33  W.. 

Ashdown 128..    29  W.. 


Cerro  Gordo 9  8....  33  W.. 

Coleboro      (Red     13  8.. |  27  W.. 

River).  | 

do 138..   27  W.. 

Coleboro    (Lake     138..   27  W..,  31,  NEi  NEJ 

Fulton).  i  i 


36«*. 
25... 


Owner. 


Kress  City  Lum- 
ber Co. 


II.  Smith. 


Red  River  Lum- 
I    berCo. 


.do. 


L.  B.CUfford. 
Sim  Owen 


Driller. 


L.B.  Clifford. 


Authority. 


L.  B.  Clifford. 


.do. 


.do. 
.do. 


Sunny     South 
Lumber  Co. 


0)urt -house 

R.  R.  Moore 

Lewisville    Lum- 
ber Co. 

iBodcau    Lumber 
Co. 


L.B.  Clifford.. 
J.  P.Qifford.. 
J.  M.  PhiUips 


26 

32d 


.do. 
.do. 


L.  B.CUfford. 


.do. 
.do. 


General. 


R.  L.  Johnson 

n.  C.  Kingston... 
J.  A.  Reinhardt «. 
J.  R.  Bowles 


36 State  Salt  Springs 

27,  SEi  NE4 '■  Geo.  W.  Orton... 


29.  SE^NEi. 


do 

A.  B.  PhiUips., 


G.  D.  Harris  a. 
L.  B.Clifford.. 


.do. 


.do. 
.do. 


L.  B.  Clifford. 
R.  R.  Moore.. 
J.  M.  PhiUips. 


L.  B.  Qifford. 


.do. 
.do. 


County  clerk. 


L.  B.aifford I 


R.  L.Johnson... 
H.C.  Kingston.. 
J.  A.  Reinhardt.. 
J.  R.  Bowles 


D.  F.  ShaU/ 

Geo.  W.  Orton.. 


.do. 
.do. 


•For  additional  data  see  "Descriptive  notes,"  following  this  table, 
a  Ann.  Rept.  Geol.  Survey  Arkansas  for  1892, 1894,  p.  83. 
b  From  4-inch  wells, 
c  From  6-inch  well. 
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Louisiana  f  and  adjacejU  portiona  of  Mississippi  and  Texas — Continuod. 
(SOUTnERN)— Continued. 


Height 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  pt'r  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

well.   1     ^*^"- 

1 

ApprOXl-    y*u.  lATi 

mateele-i  above 

vatlonof  (+)  or 

surface,     below 

(-)  the 

ground. 

1 

Flow.    Pump. 

No. 

Inches. 

I        ^ 

!'         ^ 
'I         5 

i 

Feet. 

Feet.     '    Feet. 
267      1 

Feet. 
80-140 

Oalls.  '  Oalls. 

Quaternary. 

do 

Good 

Water  m  white  sand  and 
gravel;  wells  sunk  in 
1892,1896.1896. 

417 

:a 

1 
i 

418 

If         4              156 

,           «|           364 

255      1      -36  '     112-120    & 35   ]„  ,, 

255      !|     -36l     14(^160    '        052^^*"^ 

i    -54'           364  1 Not      1 do 

1              1                               '    used.  , 

f    -20  1       75-79   ' i  Quaternary. 

^           -30  1    204-234  1 1 Sabine 

Alkaline.. 
Impotable. 

Alkaline.. 
Good 

Used  for  town  supply 
and  boilers. 

410 

6 

502 
79 

420 

1     -.12       3«V.320                     

do 

1    -44  1     468-482    ' 

-18  1        75-79       i-     ..   - 

..  ..do 

OuAtprnarr? 

Sulphur  . . 

421 

! 

44 

-20  1        36-44 

1 do 

422 

1 

1 

2 
2 
2 

8 
3 

232 

240 
250 
200 

415 

270 

301 
307 
263.6 

260 

255 
255 

Flows. 

-35 
-40 
+  1 

+  0 
Flows. 

232 
223-240 

1 

1 

60  I  Sabine 

1 

do 

Sulphu  r . 
iron, 
magne- 
sia. 

Completed  in  1892 

Completed  In  1902 

«23 
424 

do 

426 

150-200 

J  233-345 
1  370-415 

233-.'«6 

) 

25 

do 

Completed  in  1901 

Water    taken    entirely 
from  233  to  345  feet; 
temperature  66*  F. 

Completed  in  1892 

Completed  in  1893 

Water  generally    bad; 
rather  soft. 

426 

1        600 

! 

do 

do 

Soft 

Sulphur  . 

427 
428 

3  1           329 

...do..|    233-329  1           5,        200 

!         i 

i ! 1 

do 

429 

1               i 

1 18-30 



430 

1 

1        1 

10               66 

320 
330 

1 
1 

-56  i        66-66 
-65  '        65-75 

1 

Quatemar>'? 
do 

Hard 

431 

8               75 

do 

432 

'           4              290 

None.. 
Large. 

Drilled  in  1899 

433 

96-4               70 

19  !  19-25-70  L 



Quaternary? 

Salty 

Well  8  feet  square,  25  feet 

deep;  supplies  gin. 
Salt  springs 

434 

Spring. 

3  1           146 

1 
3              160 
190 

1 

1 

1 

436 

265 

265 
270 

No  flow 

-  8 
-11 



Nacatoch . . . 

Salty 

436 

do 

1 

1  Good 

437 

do 1  Soft 

438 

d  In  town. 

«  Well  started  for  camp  of  C.  C.  C.  C.  Co.,  but  camp  was  transferred  before  well  was  completed. 

/Colton's  map  of  Arkansas,  1857. 
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WelU  and  springs  in  southern  Arkansas,  northern 

ARKANSAS 


No. 

Location. 

Town- 
ship. 

Range. 

Section. 

Owner. 

Driller. 

Authority. 

439 

LITTLE  EIVER 

COUNTY— continued. 

Coleboro      (Red 
River). 

do 

do 

Foreman 

148.. 

148.. 
13  8.. 

28  W.. 

28W.. 
28  W.. 

2.SEtNEJ 

2? 

Ed.  Moss 

Geo.  W.  Orton... 

8.  R.Meredith.... 
D.  F.ShaUa 

*440 

Frank  Harkness.. 
State  salt  springs. 

8.  R.  Meredith.... 

441 

2 

•  443 

Hudson 

13  8  . 

29  W.. 

29  W.. 
32  w'.. 
32  W.. 

32  W.. 

32W!. 

29  W.. 

15    

Hudson       River 

Lumber  Co. 
Judge  M.W.Bates. 
J.  T.  Holman  .... 
Col.  A.D.Hawkins. 

C.  8.  Walker 

L.  B.  Clifloni 

S.  R.Meredith.... 

L.  B.CUfford 

S.R.Meredith.... 

J.C.Brannerc 

P.   B.   wmiams, 

county  surveyor. 

C.S.Walker 

Jesse  L.De  Long.. 

S.R.  Meredith.... 

do 

*444 

Ogden 

n8 

366 

•445 
446 

*447 

Rocky  Comfort . .  J  12  8. . 
do 1  128.. 

do 1  128.. 

1 
Roclcy      Comfort     13  8.. 

18,8Ei 

28.  NEJNEJ 

36 

•448 

32 

jpMP  T>.  De  I/ong. . 

449 
450 

(Red  River). 
White  Cliffsrf 

White  Cliffs,  one 

miie  south  of. 
Wiiton 

118.. 

36? 

White  Cliffs  Port- 
la  n  d    cement 
works. 

450A 

12  8 

ao  w  . 

1,  NEJ 

P.  Kinsworthy... 

P.  Kinsworthy... 
P.  B.  WlUlams... 
do 

450B 

WlnthroD 11  8  ..  31  W  . 

7 

7 

W.  A.  Black 

450C  ■ do 12S-. 

31  w:. 

King-Rider  Lun- 
berCo. 

Oeneral ' 

451 

LONOKE  COUNTY. 

J.  P.Clifford 

J.P.Clifford 

£.    Fisher,   chief 
engineer.bridges 
and  buildings.  - 

Pump     repairer. 
St.  Louis,  Iron 
Mountain    and 
Southern  Rwy. 

J.  P.  Clifford 

do 

•452 

Austin 1 

St.    Louis,    Iron 

453 

Cabot ' 

Mountain    and 
Southern  Rwy. 

454 

Carlisle 

Hemingway.. 

Brady 

J.P.Clifford 

do 

455 

Carlisle,   1}  miles 
from. 

MILLER  COUNTY. 

Doggy 

456 

278. 

17  W.. 

17  W.. 

17  W.. 

34 

LumberCompany . 
do 

do 

J.  W.  Crank 

L.B.Clifford 

Cook  Well  Co 

J.P.Clifford 

L.B.Clifford 

J.  P.  Clifford 

do 

J.  M.  Montgom- 
ery, county  clerk. 
do 

457 
458 
450 

do 278.. 

do 27  8.. 

Crank  

34 

34 

460 

do ' 

A.  P.  Littleton... 



'^  For  additional  data  see     Descriptive  notes, "  following  this  table. 
aColton's  map  of  Arkansas.  1857. 
t>  In  town. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas— Continued. 

(SOUTHERN)-Continued. 


Diame- 
ter of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

water 
above 

(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horison 
of  water- 
bearing 
straU. 

Depth  of 

well. 

Flow. 

Pump. 

Quality. 

Remarks. 

No. 

Inches. 
3 

Feet. 
190 

300 
Spring. 

Feet. 
270 

270 

Feet. 
-10 

-10 

Feet. 

OaUe. 

Oails. 

Nacatoch... 
do 

Good 

439 

200-300 

....do... 

Casing,  60  feet 

440 

Salt  springs.  . 

441 

See  under  Rocky  Com- 
fort. 

4 

830 

224 
308 

319 
300 

-40 
-45 

/ 
830 

100-224 

Annona. .... 

' 

443 

Nacatoch... 

Soft 

Casing.  80  feet 

444 

None. 
...do.. 

Abandoned . . . 

445 

1 

Several    hundred    feet 

deep. 
Wellabandoned;driUed 

in  1901. 

446 

4-2 
2 

6 

500 
560 
325 

300-400 

45-56 

Spring. 

...do 

-30 

Small. 
None. 

Hard 

447 

300 

448 

Flows. 
...do.. 

Bingen 

do 

Hard 

440 

SAltV 

450 

-35 

4fr-56 

Quaternary.  Lime;  iron 
Bingen? I 

Water  in  gravel 

450A 

' '  Big  Springs  " 

450B 

do 1 

Supplies  sawmill 

Water  in  gravel 

4S0C 

2i-2 
8 

2 

6 
4-2J 

100 
394 

137 

160 
±100 

310 
160 

250 

Spring. 

...do.... 

Quaternary. 

451 

28 

Rock  below  275  feet 

Many  fossU  sheUs  at  14 
feet 

Water  in  gravel  .  . . 

452 

-20 

1 

1 

453 

Quaternary. 
do 

454 

Blowing  well 

455 

J         270 

[         310 

160 

150 

250 

Sabine 

do 

.          .. 

Impotable 

Good 

456 

-15 

{•:7 

50 

do 



4St 

Brackish  . 

Casing,  150  feet 

Sabine 

do 

Soft 

Water  AsRoriRtoH   with 

458 

Large. 



lignite  bed. 
_    Maffneflia  Rorinir  . 

460 

do 

Freestone. 

400 

c  Trans.  Am.  Inst.  Min.  Eng.  for  1897,  vol  27,  1898,  p.  48. 
d  See  also  under  Brownstown,  Sevier  County. 
«  For  southern  portion. 


180      GEOLOGY   AND   UNDERGKOUND   WATER   OF   LOUISIANA    AND    ARKANSAS. 


Weih  and  springs  in  soiUhem  Arkansas,  northern 

ARKANSAS 


No. 


*461 
462 
463 

*464 

465 
466 

467 
H68 

469 

470 
471 
472 
473 

474 
475 

*476 

477 
*478 

♦479 
♦480 

♦480A 


481 

482 
483 

484 
485 
486 


487 
488 
489 
490 
491 


Location. 


Town- 
ship. 


MILLER  COUNTY- 

continued. 
Fort  Lynn 


Homan(Red  River) 

do 

do 


do 148. 

Homan        (Scott     13  S. 
Lake). 

do 

Uoman     (Clipper 

Spar). 
Homan  (opp.  Ful- 
ton). 

do 138. 

Homan  (Red  River)   13  8. 

do 138. 

do 138. 


15  8. 
14  S. 
14  8. 


13  8. 
13  8. 


13  8. 


.do 

.do 

.do 


Mandevilie. . . 
Texarkanao. 


.do. 
.do. 

.do. 


NEVADA  COUNTY. 

Boughtone 


13  8. 
13  8. 

13  8. 


15  8. 


15  8. 
15  8. 


10  8. 


.do. 
.do. 
.do. 
.do. 
.do. 


do  .. 

do... 

do... 

do.   . 

Clayton. 


26  W. 
26  W. 
26  W. 


Section. 


26W..!  5.... 
26  W..    31?. 


27  W.. 
27  W.. 

26  W.. 

26  W.. 

27  W.. 
27  W..' 
27  W.. 


36?. 
36?. 


20.. 


19... 
24?. 
26?. 
32... 


27  W. 


27  W.. 
27  W.. 


28W.. 


28  W.. 
28  W.. 


18-19. 


29,  SWi  SWJ. 

29,  SWJSWi. 
29,  NElNEi. 


22  W.. 


10  8.. 

22  W. 

10  8.. 

22  W. 

10  8.. 

22W 

10  8.. 

22  W 

10  8.. 

22W 

10  8.. 

22W 

10  8.. 

22W 

10  8.. 

22W 

10  8.. 

22  W 

13S.. 

23W 

25. 


26,  NEJ. 

26d 

26  «* 

26  «* 

26d 


27,  SEJ  NEJ.. 
27.  SEJNWJ.. 
27  SEJSWJ... 
27.  NWJSWJ.. 
12 


Owner. 


Driller. 


Fouke  sawmill |  J.  P.  Clifford 

J.  W.  Hervey :  George  Johnson  . . 

Fuquay  place CD.  Hudson. 


and 


Hudson  &  Corne- 
lius. 


Bryant 
B'Shirs. 

Wilson  place /. 

Joe  Richards j  Hudson  <Sc  Come 

I     lius. 

J.  Shultz do 

do do 


.do. 


Captain  Wheeler. 

Jas.  Shultz 

do 


Mrs.  Cloud  (Aug- 
bum  place). 

{Opposite  Phillips 
place. 
Avery    (K  i  n  s  - 
worthy  place). 
Joe  Winters , 


General 

Waterworks   Co. 
of  Texarkana. 

....do.... 

Oil  company 


Home  Ice  Co  . 


Josiah  Frisby 
heirs. 

John  De  Laughter 

E.  De  Laughter  . . 

...do 

Steward 

St.  Louis  Iron 
Mountain  and 
Southern  Rwy. 

W.  L.  Hines 

Geo.  W.  Hines  ... 

Claud  Buchanan. . 

....do  


J.  A.  Cafield. 


.do. 

.do. 
.do. 
.do. 


Authority. 


J.  P.  Clifford.. 
J.  M.  Phillips.. 
Dr.  B.  Shirs... 
C.  D.  Hudson. . 


W.H.McMustcr. 
C.  D.  Hudson 


.do. 
.do. 

.do. 

.do. 
.do. 
.do. 


W.  H.  McMuster.. 


Geoi^  Johnson.. I  J.  M.  Phillips., 
James  Yocom CD.  Hudson. , 


Hudson  <Sc  Corne- 
lius. 


(American  WcU  <Sc 
\    Prospecting  Co. 


Geo.  W.  Hines Geo.  W.  Hines. . 


.do. 


Postmaster , 

R.    A.    Munson, 

superintendent. 

....do 

....do 

American  Well  & 

Prospecting  Co. 


....do. 
....do. 


.do. 
.do. 


.do. 
.do. 


.do. 
.do. 
.do. 


Geo.  W.  Hines. . . 

...  .do 

....do 


.do 


..  .do.. 
....do.. 
...do. 


....do.   

Postmaster. 


*  For  additional  data  see  "  Descriptive  notes."  following  this  table. 
a  See  also  1067-1069  under  Bowie  County,  Tex. 
f>  W  hole  system. 
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Louisiana f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)-Contlnued. 


Diame- 
ter of 
well. 

Depth  ol 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(-»-)or 
below 
(-)the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Flow.    Pump 

1 

Geologic 
horizon 
of  water - 
l^eanng 
strata 

Quality. 

Remarks. 

No. 

JnduB. 
2 
2 

Feet. 
190 

700-800 
492 
486 

Feet. 

Feet 

Feet. 

OalU. 
Large. 

Galls. 

Sabine  

Nacatoch.  . 
..do   .  . 

Soft 

Soft 

Water  In  coarse  sand  . . . 
Abandoned 

461 
462 

245 
250 
250 

Flows. 
...do   . 

...do.. 

463 

470-486 

..  do     -  .. 
do 

do.... 

464 

...    do.. 

465 

300 

300 
270 

140 

IbO 
137 
180 

250 

-  0 

-  0 

-  4 

Flows 

290-300 

.  ..  do 

do..   . 

do  . 

Water  rock,  2  feet  thick. 

466 

.      do 

467 

255 

254 

260 
?260 
7265 

..-.do 

468 

do 

Good 

Water  rock,  8  feet  thick. 

469 

-  2 

...do 

470 

-  8 
-13 

Flows 

j.  do   . 

l..do   . 

-13 

-  8 

...do 

471 

170-180 

472 

Nacatoch     . 



Nacatoch .  . 

..    do 

Quaternary. 
Lafayette  ? . 

Nacatoch  . . 
....do 

Salty    . . 

Fresh 

Salty 

do.  .. 

473 

2 

360-5 

12-6 
12-6 

3J 
3i 

3 

3 

3i 

3i 

Spring. 

205 
340 

408 

25 
45 

930 
1,390 

1,900 

80-85 

61 
31 
27 
55 
18 

72 
63 
68 
100 

180 
205 

Small 
Large 

474 

268 

1 

475 

....do.... 

476 

Soft 

....do.... 

Salty 

Many  large  springs 

Group  of  52  wells 

Drilled  in  1897  

477 

295 

295 
297 

-10 

-28 

-30 

1    -15 

1    -  5 

Flows 
do 

15-45 
825-925 

...     ... 

6  500 
187 

478 
479 

800-900 
880-900 
911-941 

No  oil;  abandoned 

480 



1 

1 

do 

do 

Brackish  . 
do.... 

480A 

1                            » 

Flow     has     decreased 
greatly. 

1 

j 

do..   . 

481 

1 

do 

482 

236  3 
231.3 
232  9 

-  3 

!    

.      .do 

483 

-t-  1 

Flows 

-h  2 

-35 

..do 

484 

28-55 

do 

485 

..do 

Well  la  bed  of  Garland 
Creek. 

486 

do 

Hard..   .. 
do  .   . 

487 

-30 
-  3 

An 

488 



:::::::  :::::do:::::: 

489 

-50 

do 

Sour  spring;  noted  lor 
medicinal  piopeities. 

490 

Sabme 

491 

f  See  also  under  Prescott 
a  in  village  of  Bougnton 
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WdU  and  springs  in  sotdhem  ArkansaSf  northern 

ARKANSAS 


Town- 
ship. 


Range.! 


Section. 


Owner. 


DriUer. 


Authority. 


23W. 
23W. 
23W. 
23W. 
23W. 
23W. 
23W. 
23W. 
23W. 
23W. 

23W. 
23W. 
23  W. 


22 

22 

22,NWi 

27 

34,  SWiSE^.. 

35,  SWJSWJ. 
35,  NEi  l\Ei. 


Geo.  Wake 

SamCowhom... 

Jas.  Prather 

Chas.  Blagg 

J.  M.  Holton 

Ed.  Hood 


I 


G.B.Hipp G.B.Hipp.. 

....do ' do 

do do 

do ' do 

C.B.Moore C.B.Moore. 

do do 


R.  A.  Landers do. 


.   36,  NWJSWi do 


.1  C.  B.  Moore do. 


2,  NWJNWJ ;  P.  McGroury do. 


3,  NEJNEI 


I 


23W.. 
23W.. 
23W.. 
23W.. 
22  W.. 
22  W.. 
22W.. 
22  W.. 
22  W.. 
22  W.. 
22  W.. 


3,  NEJNWt.. 

3 

3 


J.  A.  Hood. 


....do I  J. 


..do 

A.Hood. 


I  , 


C.  B.  Moore do ;  C.  B.  Moore 

Chas.  Lee i I 

Doctor  Gamer  . . .'  CD.  Hudson !  CD.  Hudaon. . . . .! 


3 

3,  NEtSWJ 

3,  NEJSWi 

12,  NEJ 

3,  SWJ 

10.  8WJ 

10,  SWJ 

10,  SWJ  SWJ.... 
15,  NWJNWJ... 

16,SEJ 

15,  NEJ  NEJ.... 


519 
520 
521 
522 
523 

524 
•525 

526 
527 

528 
529 
530 
5?1 


21  W. .    8. . 
22W..i  10, 

22  W..    14, 


SEJSWJ 

NEJ  SWJ 


....do :  128.. 


22  W..'  14, 
22  W..  15, 
22  W. .    16, 

do '  12S..I  22W..|  16, 

12  S..!  22  W.. I  17, 


..do j  12  S.. 

..do 12S.. 


....do 


-I 


NWJ 

NWJ 

NWJ  NEJ. 
SWJ  SWJ.. 
SWJ8EJ.. 


J.  M.  Thompson. .   C  B.  Moore 

Village  of  Emmet . ' do 

Robert  Bums ' do 

J.  A.  Calloway 


Mrs.  Gordon... 
Mat  Duncan... 
H.L.  Griffin... 
D.T.Milam... 

do 

Wiley  Hatley . 
Sullivan  place. 


C  B.Moore 

do 

do 

J.  A.Calloway 


G.  B.  Hipp '  G.  B.  Hipp 


E.  Matthews 

J.  A.  Alsobrook. 


J.  A.  Nelson. 


do 

do 

do 

Geo.  W.  nines... 

do 

G.  B.  IIIpp 


Hudson  &  Corne- 
lius. 


W.J.Martin ,  J.  J.  Byers 


....do 

....do 

....do 

Geo.  W.  Hlnea. . 

....do 

G.  B.Hipp 


I 


1 


County  surveyor.' 


J.  Matthews do. 


I 


E.  Matthews 

Hudson  &  Come-  | 
lius.  I 

CD.  Hudson I 

.do I 


I 


do 

12  8.. 

22W.. 

!  17, 

do 

12  8.. 
12  8.. 

22  W.. 
22  W.. 

'?o. 

do 

1 
2J. 

do 

12  8.. 

22  W.. 

20, 

do 

12  8.. 

22  W.. 

20, 

Prescott J 

10  S.. 

21  W.. 

30, 

do 

10  8.. 

21  W. . 

1  30, 

....do 

10  8.. 

21  W.. 

30, 

, SEJSWJ 

,  NWJNWJ.... 


.SWJ 

,  NEJ  SWJ. 

,  NEJ  NEJ. 
,  SWJ  SWJ. 
,  SEJSWJ.. 

,  SWJSEJ.. 


.1  G.W.Hudson.. 

L.  Whltton 

John  Grain 

Pisgah  School.. 
H.  C  Bright... 


I 


D.  P.  Haztard. 

John  Smith 

John  Hooks... 
Jas.  Mitchell... 


Hudson  &  Corne- 
lius. 

J.J.  Byers 

Hudson  <Sc  Come- 
lius. 

Hudson  &  Corne- 
lius. 

Geo.  W.  Hines 

....do 

do 


do ; 

D.  P.  Hazrard....' 

Hudson  &  Come-  > 
lius.  I 

C  D.  Hudson , 

Hudson  &  Corne- 
lius. I 

C  D.  Hudson 

Hudson  &  Corne- 
lius. 

C  D.  Hudson 

Geo.  W.  Hines.... 

....do 

....do 


♦  For  additional  data  see 
a  For  wells  near  Kmmet, 
i> Flow  has  detreased. 


"  Descriptive  notes,"  following  this  table. 

but  in  Hempstead  County,  see  under  Hempstead  County. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depfth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 
principal 

water- 
bearing 

strata. 

Yield  per  min- 
ute. 

Geologic 

Quality. 

Remarks. 

Flow. 

Pump. 

horizon 
of  water- 
bearing 
strat^. 

No. 

Inches. 


4 

4 
4 

3i 

»        3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Feet. 

±  80 

80 

82 

130 

190 

225 

172 

202 

±250 

208.5 

206 
237 
293 

228 
283 
2<» 
328 
50 
80 
30 
65 
60 
100 
82 

Feet. 

Feet. 

-  8 

-15 

-10 

Flows. 

...do.. 

Feet. 

Oalls. 

Oalls. 

Nacatoch  . 

'482 

do 

4B3 

! do '■ 

z 

do i          

496 

ii 

\ 

.  ...do.... 

Soft 

406 

...do.. 

do 

407 

...do.. 

3 
3 

1 



do 

do.... 

do 

Casing,  30  feet 

498 

...do.. 



do 

490 

...do.. 

». . . 

1  ...do... 

....do.... 

600 

266.5 
270 

+  1.5 
-  2 

20O-208.5 

do 

do.... 

do.... 



199  feet  to  water  rock; 

casing,  35  feet. 
Casing,  32  feet 

601 

An 

603 

1 

i do 

230  feet  to  water  rock. . . 
240  feet  to  water  rock; 
supplied  sawmill. 

608 

-12 

-22 
-50 

do ' 

604 

292.5 
320.2 

....do 

Hard  . 

606 

do 

do.... 

do.... 

Soft 

265  feet  to  water  rock. . . 
248  feet  to  water  rock... 
308  feet  to  water  rock... 

606 

-20 

Flows. 

-25 

-60 

-15 

-40.6 

-38.5 

-35 

-25 

do 

607 

±265 



M 

' do 

608 



:.... 

do 

600 

do 

Hard 

610 



1 do 

611 

337.5 
333.5 

1 do......l 1 

612 

' 1 do.. 

:::::::::::: 

See  Presoott 

613 

1 1 do.... 

614 



1 do 

616 





1       1   . 

2 
3 

3-2 

225 

568 

542 
463 
419 
430 
480 

460 
456 

1 

None,  j  Nacatoch... 
do 

Soft 

do.... 

Abandoned 

Cost  S300;  casing  426  feet . 
CostSlOO;  casing  30  feet. 

490  feet  to  water  rock.. . 

616 

249.2 
262.6 

284.4 
258.4 
244.2 
274.7 
255.4 

251 
266.8 

260 
299 

261.2 

+  11 
-  4 

-27 
+  0.5 
dFlows. 
-11 
+  3 

3 

617 
518 

610 
620 

530-568 
420-463 

ZJ'Z. 

\ 
1 

do 

do 

do 

do.   .. 

621 

1 

i. 

do 

1 

(02 

466-480 

0.2 

0.5 


do 

Soft ' 

623 

1 

Flows. 

-  0.8  '400-456 

1 
1 

do 

1 
do ' 

624 



do 

1 

696 

do 

Formerly  a  flowing  well. 

626 

3* 
3* 
3i 

520 

436 
165 
145 
155 

*-32       500-520 
Flows.  4nn-4.tri 

do 

627 

0.2 

.  ...do 

Soft 

528 

-20 
+  10 
-  0 

do 

Hard ' 

620 



j ---I - 

i' 1 do 

Soft 

630 



do 



631 

c  For  wells  near  Qarlandville,  but  in  Hempstead  County,  see  under  Hempstead  County. 
d  Mr.  F..  Matthews  states  that  water  would  rise  32  feet  when  well  was  completed  in  1890. 
'Original  level;  present  level  lower. 

1393— No.  46—06 14 
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Wells  and  springs  in  southern  Arkansas^  northern 

ARKANSAS 


No. 

Location. 

Town- 
ship. 

Range. 

: 
! 

Section. 

Owner. 

DrUler. 

Authority. 

'532 

NEVADA  COUNTY— 

continued. 
Prescott 

10  S.. 
10  8.. 
10  S.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 

10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 
10  8.. 

10  8. 

10  8. 

10  8. 
'  10  8. 

10  8. 

118. 

118. 

118. 

118. 
'  118. 

118. 
118. 
118. 

•  118. 
US. 

i  lis. 

■  lis. 
lis. 

us. 
us. 

•  21  W.. 

21  W.. 
i  21  W.. 
'  21  W.. 
1  21  W.. 
1  22W.. 

22  W.. 
22  W.. 
22  W. . 

i  22W.. 
'  22  W.. 

22  W. . 

22  W. . 
1  22  W.. 

22  W.. 
22  W.. 
22W.. 
1  22W.. 
22  W.. 
22W.. 

22  W.. 

23  W.. 

23  W.. 
1  23W.. 
23  W.. 
23  W.. 
23  W.. 
21  W. . 
21  W. . 
21  W. . 
21  W.. 
21  W. . 

i  21  W.. 

21  W.. 

!  21  w.. 

22  w. . 
22  w.. 
22  w.. 

22  W.. 
22  W.. 
22  W.. 
22  W.. 

31.              

Dave  Defoe 

Robt.  McNeely... 

Geo.  W.  nines.... 
do 

Geo.  W.Hines.... 
do 

633 

do 

do 

do 

do 

do 

do 

31,  NEiSWJ 

32 

534 

■J as.  Breedlove 

Ruff  Andrews 

Wm.Hunt.il.... 
T.  J.  Williamson  . 

Smith  Briley 

Joe  Amett 

CM.  BUlingsky.. 

Avey  Ward 

do 

G.  B.  Hipp 1 

535 

32 

Geo.  W.  Hlnes.... 

do 

do 

do 

Geo.  W.Hines.... 

do 

do 

do 

536 

33 

♦537 
*538 

4 

20 

539 

do 

do 

do 

20 

do 

do 

do 

do 

do 

do 

do 

do 

do 

540 

28,  SWi 

541 

28,  8WJNWJ 

29,SEJNEJ 

542 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Prescott  (Wrye)... 

do 

do 

do 

do 

do 

do 

Prescott  (Lack- 
land). 

Prescott 

do 

do 

do 

do 

, do 

do 

do 

543 

29 

Mrs.  J.  B.  Shanks 
do 

....do 

544 

29,  NWt 

do 

545 

30,  NEJ 

Jas.  Mitchell    .  . . 

.do 

do 

546 

:  3l.8WiNWi 

31.  NEJSWJ 

:  31,  SW48EJ 

1  31,  SWJSWi 

34 

Hale 

547 
548 
549 
550 

Mrs.  Ida  Nelson.. 

John  Hale 

John  Matthews... 
Robert  Hawkins  . 
A.  Hawkins 

H.  W.  Wade 

J.C.Lowdermllk. 

Geo.  W.  nines.... 

do 

do 

H.  W.Wade 

J.C.Lowdermllk. 
Geo.  W.Hines.... 
do 

551 

34 

do 

552 

34 

L  Hawkins 

Iron  Springs 

do....r. 

do 

David  Dale  Owenft 

Geo.  W.  Hlnes.... 
do 

*6SA 

13 

554 

i 

35,  SEJ 

Dr.  E.Hale 

Geo.  McKain 

Wm.  Britt 

J.  M.  Neal 

Chas.  E.Clarke... 
James  Andrews . . 

Parson  Pheps 

Geo.  Gatlin 

Geo.  W.  Hlnes.... 

do 

do 

do 

do 

Geo.  W.  Hlnes.... 

555 

1  35 

556 

1  35 

..do 

,    657 
558 

36,8WJ 

36,8Ei 

do 

do 

559 

'  4,  NEi  

do 

560 

7,SWJ 

do 

Jas.  Lowdermllk.. 
do 

Geo.  W.Hines.... 

Jas.  Lowdermllk. . 

do 

J.N.  Beane 

Geo.  W.Hines-... 
do 

561 

i  7,  NEiSEi 

i  8,8WJ 

562 

Jas.  Lowdermllk. . 
Geo.  W. Hlnes.... 

Jas.  Lowdermllk. . 

do 

Geo.  W. Hlnes.... 

do 

♦563 
564 

j  15,  NWt 

18,  NEJ 

A.J.  Bolls 

Jas.  Gibson 

Jas.  Cummings . . . 
J.N.  Beane 

L.  Raines 

L.  H.  Hltt 

564A 

,  18,  NEJ 

565 

566 
567 

1  28 

1,NEJNEJ 

1  1,8EJ 

568 
560 

2,8EJ8EJ 

!  3,  SEJ 

Robt.  Barham 

Burnet  Steele 

R.  M.  Walker  . . 

Geo.  W. Hlnes.... 
.do. 

do 

.do 

570 

4,  NEJ 

.do 

571 

4,  SEJ 

1  4.SWJ 

Geo.  Gatlin 

.  ..do 

572 

Wm.  Gee 

'  Geo.  W.Hines.... 

do 

♦  For  additional  data  see  "  Descriptive  notes/'  following  this  table. 

a  Fobruarv.  1002. 

b  Second  kcport  of  a  Geological  Reconnaissance  of  Arkansas,  1860.  p.  117. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)-Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(  +  )  or 
Ijelow 
(-)  the 
ground. 

Feet. 

-  5 

-  3 
Flows. 

...do.. 

Depths  of 
prmcipal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 
OaUt. 

No. 

Inchf. 
3i 

Feet. 

215 

192 

230 

245 

245 

285 

72 

47 

120 

66 

72 

76 

165 

70+ 

Feel. 


Feet. 

GdlU. 

Nacatoch... 

532 

3J 

3i 
3i 
3i 
3i 
3i 
3i 
3i 
3i 
31 
3J 
3i 

i 

..do  ... 

Hard 

533 

2 

do 

534 

.  ...do 

Soft 

535 

...do.. 

r:::::::: 

do 

do 

536 

None.  1  . 

.do        . 

Abandoned 

537 

375 
345.2 


a-  53.5 

-  25 

-  20 

-  28 

-  35 

do 

Soft 

538 

........    ...^^...... 

538 

do 

540 

.do  . 

541 



....do 

542 

do...... 

543 

-100 

-  63 

Flows. 
+     1 
Flows. 

-  35 

-  5 

-  20 

-  90 

•  do  . 

100  feet  to  water  rock. . . 
Casing,  60  feet 

544 

63-70 

....do 

Slightly 
hard. 

545 

.do 

546 

3 
3 
3 
3i 
3i 
3i 

3i 
3i 
3i 
3i 
3 
3i 

3 

3  J 

3 
3 
3i 

3i 
3i 
3i 
3J 
3 
3 
3 

55 
80 
78 
120 
160 
235 
Spring. 

60 
80 
63 
72 
75 
315 
300 
400 
325 
375 

360 
375 
433 

228 
244 
243 
165 

316 
313.6 

do 

2  flowing  wells 

547 

J 

do 

60  feet  to  water  rock 

548 

do 

549 



do 

550 

.do 

551 





.  .do..   . 

552 

S  aline 
chalyl)- 
eate. 

553 

-  20 

-  50 

-  40 

-  35 

Nacatoch.. 

554 



do 

Casing,  71  feet 

555 

'          1 

i\n 

556 





1..     .      i    ...do 

557 

,              1 
1 1 do 

Formerly  a  flowing  well. 

558 



250 






234 

-  35 

-  50 
-100 

-  2.5 

-  60 

-  50 
Flows. 

-50 

-  45 

-  55 

-  40 

-  2 

1                  .  .do 

559 



.     1    ...do... 

560 

1         "   

. .          1                  1            rfo 

561 

1 

.do.. 

562 

do 

Soft 

Wood   casing,  47   feet; 
cost,  $75. 

563 

1 1 

1  .    . 

do 

564 

1 

do 

370  feet  to  water  rock. . . 
Cost,  $80 

564A 

220 

1 

1  Laige. 

1 

...do. 

Soft 

Hard 

565 

do 

566 







1 

do 

567 

1.. 

...do 

1 

568 

1 

do 

1 

569 

i 

do 

Formerly  a  flowing  well. 
do 

570 

...do 

571 

150 

2S6 

d-     1.3 

1 

do 

120  feet  to  water  rock... 

572 

c  .Vear  the  surface. 

(f  January,  1902.    Formerly  stood  1  loot  above  the  ground. 
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Wells  and  springs  in  satUhem  Arkansas,  northern 

ARKANSAS 


No. 


573 
574 

675 
576 
577 
578 
578A 
<«79 
♦580 


581 
♦682 


684 


587 
588 


Location. 


500 
501 


NEVADA  COUNTY- 

coDtinued. 

Prescott 

....do 


do. 

do. 

do. 

do. 

do. 

do. 

do- 

do- 

do. 

do. 

do. 

do. 

....  do- 

do. 

do. 

do. 

do. 

do. 


Town-, 
ship. 


Range. 


lis..   22W.. 
lis..   22  W.. 


Section. 


Owner. 


4,  SWtNWJ A.  Aburrow... 

5,  SWJNEJ Aug.  Clements. , 


502  ! do. 

693  ' do. 

504  I do. 

605  ! do. 

do. 

do. 

do. 


506 
507 


do 


600 
601 

602 
603 
604 
605 
606 
607 


610  ; 


lis. 
lis. 
lis. 

12  S. 
12  S. 
12  S. 
12S. 


12S. 
12S. 

12S. 
12S. 

lis. 
lis. 

US. 

lis. 

118. 

lis. 
lis. 

I 

!  lis. 
'  lis. 
'  lis. 
^  us. 
.us. 
I  us. 

US. 


22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 


5,  SEJNWJ.. 
6,SWJNEi.. 
6,SWJNWJ.. 

6,  SWJSWJ.. 

7,  NWJNEi., 

8,SEJ 

8.SEJ 


....do 

Geo.  W.Hines... 


22  W..   0,  NWJ. 
22W..   9 


do 

Alf.  Francisco . . . 

John  Steward 

Levi  Francisco . . . 
Allen  Francisco. . . 

Ozan  Lbr.  Co 

Corporation    of 

Prescott  (water 

works). 

Orange  Williams .   H.  W.  Wade, 
General 


Driller. 


Authority. 


Geo.  W.  nines. 
Aug.  Clements. . 


II.  W.  Wade Geo.  B.  Hipp. 


I 


H.  W.  Wade.. 


22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 
22  W. 


Furniture  factory.;  Geo.  W.Hines 


10,  SWt. 
1^  NEJ.. 
U,  NEJ.. 
12,  NEJ.. 
14,  SE^.. 

14 

14,  SWJ. 


Longview  Lbr.  Co. 

L.  W.  Groeson 

do 

Robt.  Barham . . . 
Luther  Briscom. . 
Jasper  Garrette . . 

Green  Wiley 

do 


22W..    14 Sam  White do, 

22  W. .   16,  S W i  S W  J Cummings ...  John  Lowdermilk. 


....do 

....do 

....do 


H.  W.  Wade j 

Geo.  W.Hines....! 

do ' 

do 

H.  W.  Wade... 
do, 


.do. 
.do. 


Geo.  W.Hines... 

....do 

....do 

....do 


H.  W.  Wade !  H.  W.  Wade. 

I 

Luther  Lavender. 
J.  C.  Lowdermilk. 

do 

.....do 


Geo.  W.Hines 

J.C.  Lowdermilk. 

do I 

do I 


....do 

John  Lowdermilk. 


!  22  W..    18,  NEJSWi BenJ.  Waller |  J.C. Lowdermilk  .'  J.C. Lowdermilk.. 


!  22W..   21.  SEJNEJ A.  Butcher Luther  Lavender. 

22  W.  .j  21,  NEJ  NE J Salem  Church 

22  W.. I  22,  NEJNWi 


:  22W..   23,  SWJSWJ O.F.Bowles 


US.. 


....do 

US.. 

....do 

US.. 

....do 

US.. 

....do 

US.. 

....do 

US.. 

....do 

US.. 

....do 

US.. 

....do 

us.. 

....do 

US.. 

....do 

us.. 

....do 

US.. 

22  W. 


22  w..; 

22  W..' 


23,SWJ 


J.C.  Lowdermilk 


23,SWJ 1  Public  well 

23 \  Holiness      camp 

ground. 


22W..   25 

22  W..    26,  NWJNWJ.... 

22  W..    27,  NEJNEJ 

22W..    27,NWt 

22  W..    28,  SWJNWJ 

22  W..'  29,  NEJSEJ 

22  W..    30,  NEJ 

22W..'  32,SEJ 


J.  C.  Lowdermilk . 


.do 

.do 


....do 

....do 

..-..do 

....do 


do.. 


....do 

....do 


M.  W.  Greeson do do 

J.  T.  McCaskill do ' do 

T.  J.  Lavender.. .' do 

A.  Smith ' do 

Jas.  Dukes '  Geo.  W.Hines |  Geo.  W.Hines 

Kenor  Gill J ohn  Lowdermilk.   Johli  Lowdermilk. 

Sam  Cantley Sam  Cantley 

John  Lowdermilk.   John  Lowdermilk.   John  Lowdermilk. 


23  W..    2.  SWJSWJ Chas.  Frt'iburger  .    G.  B.  Hipp G.  B.  Hipp. 

♦  For  additional  data  sec  "  Descriptive  notes,"  following  this  table. 
a  Formerly  flowed  2  feet  above  the  ground. 


SOUTHERN   ASKAN8A8   WELL   AND  SFBINO   SECOBDe. 


187 


Louisiana,  and  adjacent  portUma  of  Miuxatippi  and  Texas — Continued. 
(30UTHERN)-Continued. 


Diame- 
ter of 
well. 

\ 

1  HelKht 

Approxi-'  water 
mateele-,  above 
vationof  (+)  or 
surface,  i  below 

(-)thc. 

ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

QuaUty. 

Remarks. 

Depth  of 
weU. 

1 

Flow,  i  Pump. 

1 
1 

No. 

Inehet. 
3 
3 

3 
3 
3 
3 
3 
6 
10 

3 
3-10  • 

*i 

4i 

31 
31 
3 
3 
3 
3 
3 

3 

3 

3i 

31 

3i 

3J 

3i 

3i 

3J 
3i 

3J 
3i 
3i 
3t 
3i 
3i 
3i 
3i 
3 

Feet. 

Feet.     1    Feet. 
290      a-  1 
1  -24 

Feet. 

i 

GalU.  1  OaiU. 

1 

Nacatoch... 

673 

126 

1 

do 

In  1886  water  was  17  feet 
from  the  surface. 

674 

1 
100  i        300. 1  1  -  1. 6 

75  1 Flows. 

132  j -55 

126 '  -38 

165   '  -60 

170       306  '  '''-ao 

170   ^-30 

i 

170          331        -60 
170    -60 

do 

675 

do 

676 



::::::::::;::::::::::d;:::::: 

677 

1 

do 

678 

1 

do 

678A 

160-170 
150-170 

1        *^42 

do 

do 

Hard 

Group  of  3  wells 

Also  two  3-iiich  wells .. . 

164  feet  to  water  rock. . . 
Water  level  has  lowered 
5  feet  in  ten  years. 

679 
680 

do 

681 

.....do 

682 

160 
164 
227 
220 
290 
280 
280 
240 
260 

237 
186 

1 

300.1  1  -49 
1... 

do 

663 

do 

664 

,-46 

do 

586 

1  -65 

do 

686 

1  -60 

do 

667 

1 

do 

688 

i  -30 

240-280 

do 

589 

1  Flows. 

J 

do 

Soft 

Old  Gibson  mill  well.... 
230  feet  to  water  rock; 

gin  well. 
230  feet  to  water  rock. . . 

690 

1  -10 

do 

691 

1 
1  —15 



do 

602 

1  -20 

do 

663 

200 

,  -55 

» 

.....do 

594 

230 

1      *^ 

1  —16 



do 

595 

1 

do 

Formerly  a  flowing  well. 
....do 

506 

1 

do 

507 

::::::::;  j-o" :::::::::: 

do 

Formerly  flowed  at  -1-6 

feet. 
244  feet  to  water  rock; 

formerly    a    flowing 

weU. 

696 

250 

! 

1     -0 

do 

Soft 

do 

699 

1     i 

260  1 ;  Flows. 

261  1 do.. 



6 
7.6 

do 

600 

261-261 

do 

do 

601 

291 
240 
240 
220 
228 
230 
180 

do. . 

4 

1 

4 

do 

do 

286  feet  to  water  rock. . . 

602 

1^»^^«- 

.do 

; do 

603 

i.  ...do 

230  feet  to  water  rock. . . 

604 

'  T 

■ do. . 

1 do 

606 

do. . 

1 do 

606 

...do.. 

1 do 

607 

'-V. 

1           do 

606 

315   Flows. 

90! -80 

! 1 do 

609 

! 1 1 do 

610 

>  Water  lowers  on  pumping  to  70  feet, 
c  Average  of  each  well. 
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Weih  and  springs  in  aoiUhem  Arkansas^  northern 

ARKANSAS 


No. 


Location. 


T^--,  Range.  I 


Section. 


NEVADA  COUNTY  - 

continued. 
611  ;  Prescott lis..!  23  W. 


I 


612  do.... 


613 
614 

615 
616 
617 
618 
619 
620 
•621 
*622 
623 

624 


627 


628A 

629 
•630 
631 
632 
•633 
♦634 
•636 

636 


..do 


lis..  23  W. 
US..  23  W. 


..do lis..  23W. 

Sutton I 


11,  NEJNEi. 
14,  NEJ8WJ. 

23,  NWi 

23 


Verde 

do 

do 

do 

-.\..do 

do 

do 

do 

do 

do 

Verde  (Sutton) . . . . 
....do 


12S..  23W. 
12S..|  23W. 
12S..I  23W. 


12  S.. 
12  S.. 


23W. 
23W. 


do 12S.. 

OUACHITA  COUNTY. 

jBcarden.  1  mile 
1    east  of. 


12  S.. I  23  W. 
12  S.. I  23  W. 
12S..  23W. 
12S..   23W. 

I 

12S..   23W. 

12S..  22W. 
128..-  22W. 


'34 

''  27 

27 

[  23.NEtSWi. 
i  23.  SE^  NWi  . 

23,SEiNEi.. 

13,SEiSEi.. 

24,SEiNEi.. 

24,SEiSEi.. 


Bearden  ?  , 


Camden   (Fronch- 

port). 
Camden.    7    miles 

southeast  of. 
do 


22W. 


25.. 


31,SWtSWt. 
30,8WiSWi  . 

19.SEtNWi. 


14S..    16W..    28,SWiNEi 


Camden. 


148..    16W.. 
148..    16W.. 


21,8Wi  SWJ. 
19,SEi 


Camden.  3  miles 

west  of. 
Eagle  Mills? 


Owner. 


M.  W.  Oreeson.. 

Cole  place 

Andy  Crumby... 
Artesian  Church. 


Thos.WyUe... 

Doctor  Hamilton? 

John  Davis 

Liberty  Church  . . 

Wm.  Hameric 

John  Crank 

Wm.Hili 

Hamilton  Bros... 

Rev.  M.  D.  Arm- 
strong. 

Dr.  A.  W.  Hamil- 
ton. 

C.  W.  Hamilton. . . 

W.M.Munn 


Driller. 
I 


Authority. 


G.  B.Hipp.. 
do 


..    O.B.Hipp I 

i 
..' do • 


.do. 


; do  

'  J.C.Lowdermilk 


.1  Tho8.Wylie.. 
.'  CD.  Hudson. 


J.J.  Bycrs do. 

do. 

C.D.Hudson do. 

do do. 

do do. 

do do. 

do do. 


..do... 


P.  Easteriing. 


I  Cotton  Belt  Lum- 
ber Co. 


Cor-  ■ do 


....do 

Hudson   & 

nelius. 
C.D.Hudson do 


.do 


.do. 


.do. 


I  Cotton  Belt  Lum- 
ber Co. 


.do. 


J.D.Wood I 

A.  H.  Patton j  J.  P.  Clifford . 

Geo.  T.  Goodwin.  .1 


Agoe  &  Thomp-  '  J.  P. Clifford. 

son. 
John  Work.... 


Millville... 
Onalaska. 


.   Freeman-Smith 
Luml>er  Co. 

(Onalaska  Lumber 
Co. 


Jlb. 


Clifford 


Geo.  T.  Goodwin, 
county  surveyor. 
A.H.  Patton 

Geo.  T.  Goodwin, 

county  surveyor. 

J.  P.  Clifford 

David  D.Owen/.. 

Freeman-Smith 

Lumber  Co. 
do 

L.B.CllfIord 


♦For  additional  data  see  "Descriptive  notes."  following  this  table, 
a  Very  slight;  would  probably  not  lift  more  than  a  few  inches. 
6  In  1894. 
c  Height  to  which  water  rose  in  1894;  was  flowing  at  4-6  feet  in  1903. 
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Louinafuif  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(80UTHERN)-Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Ueight 

of 
water 
above 
(+)  or 
below 
(-)thc 
ground. 

Depths  of 
pnncipal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Inches. 

J         3 

3 

Feet. 
55 
72 
140 
120 
100 
100 

Feet. 

Feet. 
-15 
-30 
-40 
-20 

Flows. 

...do   . 

Feet. 

Galls. 

Galls. 

Nacatoch . . . 

611 

do..   .  . 

612 

1         ^ 

1          3 

3 

• .  ..do 

613 

4 

..do 

614 

:::::::: 

See  Verde 

1           4 

428 
419 
393 
360 
380 
359 
390 
400 
419 

474 

670 
490 

437 

1,001 
55 

225 
135 
86 
170 
Spring. 
130 
470 

]          161 

-  6 

+  2 

Flows. 

....do. 

« Flows. 

b+22 

+  10 

c+17 

6+13 

-17 

-44 

420-428 

do 

Soft 

Cost  $140;  casing  30  feet. 

615 

..do 

616 

1 

4 

....do 

617 

i 

265.4 

269.5 

252 

260.4 

256.6 

262.5 

do 

618 

2 

24 

3-2 

3-14 

3 
3 

1            3 

...  do 

350  feet  to  water  Bock ... . 
Cost  SllO;  casing  40  feet. 
Cost  $100;  casing  45  feet. 

619 

14 

do 

Soft 

do.... 

620 

do 

621 

do 

622 

dl 

do 

Mineral... 
Soft 

Cost  $130;  casing  30  feet. 
Cost  $100  . 

623 

.  do 

624 

515^70 

do 

625 

292 
266 

230 
230 

90 
90 
90 

do 

Incomplete    in    Febru- 
ary, 1902. 

626 

Flows. 

(   '-50 
I     -40 

1 
1 do 

627 

1 
ii 

300-312 
850-910 

^ 

1 
,  Cockfleld  ... 

IweU  abandoned;  driUed 
1    in  1898. 

5  wells  in  surface  gravel; 
dry  In  summer. 

Aban  ioned 

1 



200 

Sabine 

Quaternary 
<r  Lafay- 
ette. 

Bad:     al- 
kaline. 

1        628 
628A 

j 

1 

1 

Not 
any. 



629 

1            2 

1 

-35  1      99-135 

1 

Eocene 

do 

Soft 

Completed  in  1885 

630 

2 

631 

1            2 

150-170 

i 
do 



Water  in  very  fine 

quicksand. 
Alum  spring 

632 

Alum 

633 

1 

Quatern- 
ary? 
Eocene  .   . 

Water  in  gravel 

634 

1 

1 

205 
129 

153-170 

1 
1 

Abandoned 

635 

1         4 

-.•u 

1 

i 
.  ..do 

636 

1 

1 

d  Flow  has  decreased. 

e  Lowers  on  pumping  to  — 150  feet. 

/  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  132. 
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WdU  and  springs  in  southern  ArJcansas,  northern 

ARKANSAS 


No. 

Location. 

Town- 
ship. 

Range. 

Section. 

Owner. 

Driller. 

Authority. 

OUACHITA  COUNTY— 

continued. 

U.  S.  Eng.  test 

boring. 
do 

M.H.Mar8haUa.. 
do 

*638 

(Buffalo  Flats). 
Ouachita  River 
(Beech  Hill.) 

rOuachita  Riverl 
rNewTMrt  Land- 

*639 

do 

do 

^^  '  Ouachita  River 

I    (Haidee  Shoals)  .J 

*641     Ouachita  tliver 

• 

do 

do 

do 

do 

(Smackover 
Shoals). 
642     Svrn.  i  mile  north 

W.   B.   Howard, 
postmaster. 

Arkansas  Cotton 

Oil  Co. 
A.  H.  Purdue  e...- 
do 

642A 

Of. 
PBILUP8  COUNTY. 

Helena 

28... 
2S-.. 

5E... 

Arkansas  Cotton 

Oil  Co. 
Helena  Ice  Co ... . 

642B 

.do 

5E... 

643 

do 

28... 

4E... 

Helena  Water  Co. 
Test  borings 

*644 

..do 

E.W.Hilgardd... 

J.B.DiUon 

.  ..do 

645 
646 

PIKE  COUNTY. 

'  Bowen 

..do 

i 
1 

;  98... 

!  9  8... 

23W.. 
23W.. 

4,NEJ8WJ 

fi.aw*8W* 

G.B.Lee 

Harry  Johnson. . . 

J.B.DiUon 

do 

647 

do 

98... 
98... 
98... 
98... 
98... 
98... 
98... 
98... 
98... 
9  8.-.. 
98... 
98... 
9  8... 

98... 

98... 

23W..'  T.NE^SW* 

Langley  Brothers 

C.C.Tate 

Schoolhouse 

do 

do 

648 
649 

do 

..do 

23W.. 
23W.. 
23W.. 
23W.. 
23W.. 
23W.. 

7,NWi8El 

8,8Ei8Wi 

8,NEi 

do 

do 

do 

do 

*650 

do 

W.H.Ward 

do 

.do 

do 

.  ..do 

*661 

do              

8,SEJ  NEJ 

do      .    .    .  . 

652 
653 
654 

'..  ..do 

S.NEiSEl 

8.NW4  8W* 

do 

Dr.  J.  R.  Rogers  . . 

do 

do 

do 

do 

Capt.T.M.East.. 

J.  R.  Dillon 

do 

do 

23W..    12.NW^NWV-... 

East  Brothers 

•655  '          An 

23W.. 

16,NEi 

JackWingfield... 

May  heirs 

Hewitt  Brothers  . 
John  Hewitt 

J.B.Dillon 

*656 

do 

23W.. 
23W.. 

17,8EiNWJ 

17,8Wi 

do do 

.     .do                     .      -    --do.-    - 

<*657 

do        

668 

do 

23W.. 

17,NEl  NWJ 

do 

do 

660 

do 

do 

23W.. 
23W.. 
23\V.. 

18' 

Hewitt   Bros.   6t 

Broch. 
Public  well, 

Bowon. 
John  Tate 

do 

do 

660 

18« 

do 

do 

661 

do 

18' 

do 

do 

♦For  additional  data  see  "  Descriptive  notes,"  following  this  table. 

o  Kept.  Chief  of  Eng.  for  1902,  pt.  2,  1902,  pp.  1568-1570. 

6  Varies  with  height  of  river. 

c  Water-Sup.  and  Irr.  Paper  No.  102,  U.  S.  Geol.  Survey,  1904,  pp.  380-381. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


1 

Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 

principal 

water- 

bea'-ing 

fctrata. 

Yield  per  min- 
ute. 

1 

Geologic 
horizon 
of  water-    ' 
bearing 
straU. 

Quality. 

Remarks. 

Flow. 

Pump. 
Galls. 

No. 

Inches. 

,6 

6 
8 

Feet. 

71.9 

1S.2 

109.55 
50.00 
50.00 
15.06 
35.14 
54.53 
48.23 
33.14 

Shallow. 

110 

500 

543 

r    236.8 
{    206.4 

236 
134 
148 
155 
194 
234 
254 
300 
198 
200 
390 
2a5 
200 
198 
197 

•  212 

220 

Feet. 
64.4 

62.61 

63.61 
60.03 
54.88 
7a  86 
63.61 
49.57 
58.30 
56.99 

Feet. 

Feet. 

Galls. 

0. 9  mile  above  Newport 

Landing. 
0. 5  mile  above  Newport 

Landing. 

637 

638 

639 

640 

641 

Salty; 
alum. 

Hard;  al- 
kaline. 
Soft 

Near  salt  lick 

642 

^-15 
-30 

95-100 

Quaternary. 

Eocene 

do 

..i 

642A 

10 

642B 

Very  good. 

643 

Teat  boring  of  Missis- 
sippi River  Commis- 
sion. 

644 

399.3 

-30 
+  0 
+  2 
+  0 
-25 
-62.5 
-90? 
-80 

-  8 
Flows. 
-90 

+  2 
Flows. 
+  1 
+  2 

-  9 

Bingen 

645 

Small. 

do 

646 

295 
300 

148 

do 1 

• 

647 

155  1  Small. 

! do 1 



648 

194 
234 
2S4 
300 

1 do 1           i - 

649 

370 

383 

396 

334 

240 

379 

273 

267 

317.6 

312.0 

325 

333.6 

1 
....    '  .  ..do 

Hard 



650 

1 do 1 1 

651 

1 do 

Well  abandoned 

6S2 

1 

Hard 

653 

200  '           i 

Bingen 

do 

Soft 

654 

390 
205 

655 

3 
Large. 

do 

656 

do 

Soft 



Soft 

Completed  in  1900 

Supplies  sawmill 

Well  at  gin 

657 

1 do 

668 

i 

1 do 

650 

do 



660 

do 

1                         

061 

d  Rept.  of  Miss  River  Com.;  48th  Cong.,  1st  c 
€  At  Bowen  post-office. 


I.,  House  Ex.  Doc.  No.  37, 1884,  pp.  485-488. 
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WelU  and  springs  in  southern  Arkansas,  norihem 

ARKANSAS 


No. 


Location. 


Town- 
ship. 


Ran^. 


Section. 


Owner. 


Driller. 


Authority. 


662 
663 
664 
665 
666 
667 
«68 
660 
670 
671 
672 
673 
674 
675 

676 

677 

678 

670 
*680 

681 


♦684 
685 


♦687 


♦880 

601 

♦602 


PIKE  COUNTY— con- 
tinued. 

Bowen OS... 

do ;  OS... 

do OS... 

do OS... 

do OS... 

do OS... 

do OS... 

do i  OS... 

do OS... 


do 

do 

do 

do 

do.-. 


.do. 
.do. 
.do. 


08... 
OS... 
OS... 
OS... 
08... 


23W.. 
23W.. 
23W.. 
24W.. 
24W.. 
24W.. 
24W.. 
24  W.. 
24W.. 
24W.. 
24W.. 
24W.. 
24W.. 
24W.. 


18,NWiNEJ. 
18,NEiNEi.. 
18,NEiSWJ.. 
2,SEiSE^.... 

11 

ll,NEiNEJ.. 
12,SWJNWi. 
12.NWi8Wi. 
12,SWtSEi.. 
12,SEi8Ei... 

....do 

13,NEiNEi.. 
13,SEiN£i.. 
IS^SWJNEJ-. 


OS...   24W.. 

I 
OS...!  24W.. 


.do 

.do 


OS... 

08... 
08... 

OS... 

OS... 

OS... 

OS... 

OS... 

Brocktown 8  8... 

....do 

Delight 88... 


.do. 
.do. 
.do. 
.do. 
.do. 


24W.. 


13,NWt8Ei. 


13,8EiNEi. 
13,NEi8Ei. 


24W 
24W 


.do. 
.do. 


24W..'  13,SWJNEJ. 
24  W..!  13,NWJNEi. 
24  W..'  13,NEiNWi. 


do 

do 

do 

do 


88... 
88... 
88... 
88... 


24W.. 
24W.. 
24W.. 


13,NEJ8Wi. 
H.NEJNEJ. 


23W..; 


♦603  i  Murfreosboro '  8  8...; 


•604 


♦606 
607 


.do. 
.do. 


88...' 
78...' 


23W.. 
23W.. 
23W.. 
24W.. 
25W.. 
25W.. 
25W.. 


31,NWJNWJ. 
31.8\VJNWi.. 
36,SEJ8EJ.... 
20 , 


33. 


PikeCity 78...,  24\V..   28. 

do 78...'  24W..    20. 


♦808     Wolf  Creek !  8  8...   24W..!  10,SEJNWJ. 


Johnson  heirs J.B.Dillon 

....do do 

do do 

Robt.  Langley do 

C.  K.  Oamer do 

McLaughlin  heirs do 

Mt.Pi8gah  Church do 

W.M.  Jones do 

J.  B.  Roundtree do 

do do 

do I do 

J.  M.  Avery ! do 


J.B.DiUon 

Jas.  McLaughlin. 


JohnHendrix. 

C  Harris 

John  Harris . . , 


.do. 
.do. 

.do. 

.do. 

.do. 


Jack  Wingfield . . .  | do . 

do do. 


J.B.DiUon. 


do 

J.  P.Copeland.jr  . 

J.  P.Copeland 

Mrs.  Buckner do 

M.  M.  Manney 

General 

General  Royston 


PikeCity 

Pike  City  Lumber'.. 

Co. 
Oil  company 


J.  B.  Dillon. 

I do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.do. 

.do. 

.do. 

.do. 
.do. 


W.  R.  Brown ' do do . 

C.Harris ' do ' do. 

Thos.  Gamer ; .do do . 

B.M.LinviUe ' do | do. 

Burl  Williams do do. 

General 

do 

R.A.F.Key. 


J.B.DiUon 

....do 


Postmaster 

J.B.DiUon 

P.  J.  Gault,  super- 
intendent. 

do 

J.B.DUlon 

do 

do 

M.M.  Manney 

W.M.  Gould 

David  Dale  Owen/ 


J.H.Purt5eU. 
do 


Wm.  Grayson... 


♦  For  additional  data  see  **  Descriptive  notes,"  foUowing  this  table. 

aOrisrinal  head. 

b  Wetl  has  caved  and  this  water  level  probably  does  not  represent  the  true  water  head  from  the  Bingen  sand. 

c  Curb  very  imperfect  aod  water  escapes  into  the  surface  gravels. 
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Louisiana f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Heifht 

water 
above 

(+)or 

below 

(-)  the 

ground. 

Depths  of 
principal 

water- 
bearing 

strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Diame- 
ter of 
well. 

Flow.    Pump. 

i 

No. 

Inches. 

Feet. 
210 
204 
162 
80 
86 
100 
94 
96 
220 
210 
187 
215 
210 
214 

202 

220 

180 

191 
143 

205 
160 
145 
150 
130 
20-30 

1 

Feet.     '    Feet. 
340      1-30 

Feet. 

! 

Galls.     Galls. 
BinflTPn. 

662 
663 
664 
'666 

335 

277 



' ;:l:::;o:;;:': 

Flows. 

1 do - 

1 

324      :  -f    0 

Small.  

do 

Flows. 
-     5 

do 

666 
667 

333.3 

^ 

do 

316      1+2 
316       la-f     6 
394.5   6-38 
380         -  40 

Flows. 

375         -  60 
371      1  -  (X) 
367         -  40 

1 

do 

Soft 

668 



do 



660 

do 

Hard 

670 

do... 

do.   .. 

671 

i  Small. 

1 



do 

672 

:;:::do:::::: 

673 

1 1 

' i 

1              1 

do 

674 

do 

Surface  beds  4  8  feet 

thick. 
Surface  beds  3  0  feet 

thick. 
Surface  beds  5  6  feet 

thick. 
Surface  beds  12  feet 

thick. 

675 

343 
367 
328 
341 

-  17 

-  50 

-  5 

-  18 

do 

do. 



677 
678 

1         ! 

1 

1 

::::::::::i 121::::;::: 

1 

j  SmalLI 

i            i 

150  .      10-^-' 

do 

do 

679 

296         +     2i 

361         -  30 
315         +    0 
315      1  Flows. 
282      1  Flows. 
302        Flows. 

do 

.....do 

Soft,  cha- 
lybeate. 

Rather  gin  well 

680 

4 

681 

do 

682 

do 

683 

do 

Soft 

684 

302    Small,  c 

do 



685 

1 

1 ::::::::::::::::::::::;:: 

686 

4 

! 

687 

12-8 

195 

32 
70 
110 
80 
.W 
25 
Spring. 

150 
200 

1,400 

3.50       '-     6 

350      '  -   15 
425      1-64 
435      1-95 
369         -  847 

675         -  25 
650       1  -     4 

'      ■   '           '"  1 

, i 

27-32  ' ' 

70. 1 

Bingen? 

688 

48 

do 

680 

4 

Binirpn 

Soft 

690 

4 

1 

110 do 

Hard 

691 

4 

1 
10-14    ' 

do 

do....' :.'. 

002 

48 

Lafayette  ? . 
do 

do 

093 

do 

094 

do 

Saline,  cha- 
lyljeate. 

095 

8 

1                 .... 

696 

8 

1 

607 



450 

1 

Unsuccessful  well  for  oil. 

m 

d  At  station. 

'  Formerly  a  flowing  well. 

/Second  Keport  of  a  Geological  Reconnaisance  of  Arkansas,  1860,  p.  125. 
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WdU  and  springs  in  soiUhem  Arkansas ,  northern 

ARKANSAS 


No. 


*600 
700 

701 

702 

703 
♦704 

•706 

•706 

707 

♦708 
700 

710 
711 


712 

•713 

714 

716 

716 

•717 

718 

•719 

720 

721 
•722 

♦723 


Location. 


Town- 
ship. 


POIN8ETT  COUNTY. 


Q  reen field  (east 
side  of  ridge). 

Oreenfield  (west 
side  of  ridge). 

Harrisbuig 

POLK  COUNTY. 

Mena 


Range. 


Section. 


...-do 

POPE  COUNTY. 

Russellville 


PULASKI  COUNTY. 

Alexander 


Baring  Cross. 


East  Little  Rock. 
Sweet  Home 


Wrightsville. 


8T.  FBANCIS  COUNTY. 

Forrest  City 

I  I 

SEVIKR  COUNTY.  I 

Ben  Lomond 10  S..  29  W  . 

do lOS..  29W.. 

do lOS..  29W.. 

do IDS..  30W.. 

do ;  lOS..  30W. 

do I  lis.. 

do I  11  S.. 


.do. 


lis. 


.do :  lis.. 


do 

do 


do 


US. 
lis. 


lis.. 


29  W. 
29  W. 
29  W. 


29W.. 


29  W.. 
29W.. 


29W.. 


Owner. 


General. 


Greenfield    Lum- 

berCo. 
....do 


-  Bratcher. 


Kansas  City 
Southern  Rwy. 

f  New  York  and  Ar- 
kansas Oil  Co. 


Driller. 


C.H.  Winters. 


.do. 
.do. 
.do. 


Authority. 


C.H.  Winters. 


.do. 
.do. 
.do. 


A.  Rusk,  chief  en- 
gineer. 


M.P.OUver. 


St.  Louis,  Iron 
Mountain  and 
Southern  Rwy. 

St.  Louis,  Iron 
Mountain  and 
Southern  Rwy. 

.....do 


.do 

-Bowman. 


Wm.  Ferral. 


Town. 


11 

22? 

33,NWJNWJ 

357 

35? 

6,NEJ 

7,  NEJ •  D.A.Brooks 

7,NWJNEJ do 

7,  SWJNEJ !  A. S.  Rhyme. 


Reuben  Murphy . 
W.C.Hopson.... 

T.M.Beck 

S.R  Meredith... 


7,  SWiSEJ H.  P.HasUip.. 

8,NW1 A.S.Rhyme. 


8,NWJNEJ I  W.LBeck. 


Brant  6c  Ritz. 


C.H.  Winters. 
J.  P. Clifford.. 


.do. 


D.  E.  Cornelius. 


S.R  Meredith. 
do 


M.P.OUver. 


E.   Fisher,  engl< 
neer,  bridges  and 
buildings. 

E.  Fisher,  engi- 
neer, bridges  and 
buildings. 

Division  e  n  g  i  - 
neer. 

C.H.  Winters 

J.P.CMord 


.do. 


County  3lerk. 


.do. 
.do. 


.do. 
.do. 


.do. 


David  Dale  Owenb 
S.R  Meredith. 

do 

....do 

....do 

....do.... 


.do. 
.do. 


I 


.do. 
.do. 


.do. 


♦For  additional  data  see  ** Descriptive  notes,"  following  this  table. 

a  Varies  with  river.    Lowers  4  feet  when  pumping  300,000  gallons  per  day. 
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Louisiana f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN) -Continued. 


Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Feet. 

Height 

water 
above 

oelow 
(-)  the 
ground. 

Feet. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
straU. 

Quality. 

Remarks. 

Diame- 
ter of 
well. 

Flow. 
OalU. 

Pump. 

No. 

Inches. 

Feet. 
f      30-35 
I  250-^300 
300 

290 

140 

700 

Feet. 

Oalls. 

1 
Quaternary,  i 

2 
2 

10 

\ 

609 

Eocene 

do 

1 

-  16 

-  60 

300 
290 
140 

700 

1 

1 

do 

701 



702 

i 

Sunk  in  1896 

703 

1.A1.<i 

f-  20 
I  -100 

-  19 

, 

1  .. . 

704 

12-10         1  nnfi 



50 

40 
110 

Soft 

706 

10 

10 

1        8 

8 

f         4 
1          6 

306 

87 
65 
66 

330 

l.  . 

-  37 

Soft 

Hard 

do.... 

do.... 

Casing,  37  feet 

706 

r    200 

Quaternary. 

1  Water  from  gravel  bed 
I    on  bed  rock. 

Bed  rock  at  66  feet 

At  mUl.    Water  below 
black  cUy. 

707 

268 

-  27 
Flows. 

No  flow 

do 

do 

708 

140  '       ?250 
120  '          257 

Eocene 

do 

Soft 

do 

700 

710 

465 
465 

Shallow. 
....do... 

711 





1 
1 

Brine 

Old  salt  works 

712 

1 

do.... 

do 

713 
714 
715 

3 
3 

3 

3 

3 

3 

3 

3 
3 

3 

300    1    -100 

80.          325    1     -     7 
130            300+1  Flows. 

Binsen  ...  . 

do 

do 

1 

716 

300  1          410 
360  1          385  f 
180            285 

180            285 

216  1          285 
400            325 

540            440 

-  96 

—  60 

.  ..do... 

Soft 

do 

1  Casing,  18  feet 

717 

.'WV-.'W) 

do 

718 

-»-  30  1     140-180 

Flows.  1|          100 

|(          180 

...do..       Ifi0-21fi 

do 

do....! 

710 

% 

Hard 

Soft 

720 

5 
4 

Bingen 

do....! 

721 

-    6 
-125 

1 

do 

Gravel  at  400  feet;  cas- 
ing. 20  feet. 
1  Gravel  at  540  feet;  caa- 
.     ing,  20  feet. 

722 



1 

i 

1       .  ^     . 

.  ..do 

723 

1 

t>  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  115. 
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WelU  and  springs  in  southern  Arkansas,  northern 

ARKANSAS 


No. 

Location. 

Town- 
ship. 

Range. 

Section. 

Owner. 

Driller. 

Authority. 

724 

8EVIEB    COUNTY— 

continued.         ! 
1 
Ben    L  0  m  o  nd  1  11  8.. 

29  W.. 

29  W.. 
29  W.. 

29  W.. 
27  W.. 
27  W.. 

30  W.. 
30  W.. 
30  W.. 
30  W.. 
30  W.. 

29  W.. 

29  W.. 
29  W.. 

29  W.. 
29  W.. 

29  W.. 
32  W.. 

9,  NEJ  NWJ 

16,  NWJ  NWi.... 

16,SEJNWJ 

17,8EJ8EJ 

17,  NWJ  NWJ.... 

18,  NWJ  NEJ 

1,NEJSEJ 

1,SEJSEJ 

1,SEJNWJ 

^.•:::::::::;:::::: 

11 

23?a 

W.C.Sutton 

8.  R.  Meredith    . . 

725 

(Browns  Creek).' 

do lis.. 

do lis.. 

Ben  Lomond >  118.. 

do lis.. 

do lis.. 

Mrs.  Walker 

do 

726 

P.  S.  Kinsworthy . 
John  Toland 

.  .do 

727 

do 

728 
729 

W.I.  Beck 

do 

S.R.Meredith.... 

do 

do 

730 
731 
732 

' do 

' do 

lis., 
lis., 
lis., 
lis.. 

118.. 

lis.. 

lis., 
lis.. 

lis., 
lis.. 

10  8.. 
88... 

Mrs.  Sarah  Rhyme 

T.M.Beck 

do 

W.E.Walker 

W.C.Hopson 

S.R.Meredith.... 

do 

.  ..do 

do 

do 

.  ..do 

733 

do 

do 

do 

734 

do 

do 

735 
736 

Brownstown 

do 

do 

J.E.Smith 

do 

S.R.Meredith.... 
do 

do 

do 

737 

24 

Capt.  D.  B.  Coul- 
ter. 
do 

.  ..do 

.do 

•738 

do 

24 

1 

730 

do 

do 

Chapel  Hill 

Locke8burg,4mile8 

south  of. 
Milford 

107 

Abel  Ryan 

E.V.Majcey 

Salt  Borinea 

D.  R.  Shuptine 

S.R.Meredith.... 

D.R.  Shuptine 

8.  R.Meredith.... 
D.F.  Shall  f i 

740 
741 

10? 

20? 

742 

J  TT  flhiimfl 

743 

10  S. 

29  W.. 





Ceneral 

Postmaster , 

744 

ParacUfta 

*745 

Ultima  Thule.         '            '                 ... 

"Graham   Salt 
Works." 

David  Dale  Owen  d 

♦745  A 

UNION  COUNTY. 

Blanchard  Springs 
do 

J.K.Ramsey 

A.C.Peale< 

David  Dale  Owen/ 

A.M.  Milton 

do 1 

M.  n.  MarshaU  8. . 

745B 

*746 

El  Dorado,  south- 
west of. 

El  Dorado 

N.  Bussey 

746A 

Arkansas     and 
Texas  Consoli- 
dated Ice  Co. 

El  Dorado  Cotton 
OUCo. 

U.  S.   Eng.   test 
boring. 

A.M.Milton 

Cook  Well  Co 

i 
746B 

do 

♦747 

Ouachita  River 
(Franklin  Shoals). 

♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table. 
a  In  river  bottom  south  of  Brownstown,  1  mile  above  white  Cliffs, 
b  Trans.  Am.  Inst.  Mln.  Eng.,  vol.  27,  1898,  p.  51. 
cColton's  map  of  Arkansas,  1857 
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Louisiana  f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Depth  of 
well. 

Approxi- 
maie  ele- 
vation of 
surface. 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Diame- 
ter of 

well. 

Flow. 

Pump. 

No. 

Inches. 
3 

Feet. 
160 

128 

135 

100+ 

132 

162 

150 

114 

90 

80 

80 

530 

400 
330 

Feet. 
290 

290 
2&5 
285 
285 
285 
285 
285 
285 
285 

400+ 
280 

Feet. 
Flows. 

Feet. 

OaUs. 

OaUs. 

Bingen  

^ 

724 

1 

3 

...do.. 

'              1 

do 

do 

1 
Soft 1 

726 

3 

3 
3 
3 
3 
3 
3 
3 

3 

3 
3 

...do..l ' 1 

...do 1 ' 

...do 1 1 

...do.  .|    140-162  ' ■ 

+  25  1     120-150    ' 

Flows.;            114    , 

...do.. 1 

...do 1 

...do..' -        - 

do 1 

726 

do 

do 

do.... 

727 

..  ..do 

728 

do 

729 

do 

Casing,  ca  feet 

730 

do..   . 

731 

do 

732 

do 

do... 

Soft 

Flow  has  increased 

2  wells 

733 
734 

-100 '1         300   

l  400-500  ' 

SmaU. 
Large. 

Hard 

Soft 

Gravel  at  400  feet 

Flows      350-400 
-  60       300-330 

736 

1 

737 

738 

j        225 
I        150 

200 

Spring. 
200 

28 



-125  !l                 1 

-  10 

y 

I                  1 

r. 

nard....i 

Soft 

Brine 

-  30  il          120 
I          200 

740 



1 

1 ;.  _ 

741 



None  . 

Abandoned 

742 

■      i 



Soft 

Considerable    difficulty 

in  obtaining  water. 
See  under  Ben  Lomond  . 

743 

1 1 

744 

1'"" ■              ''- I --- 

Brine...  . 

745 

43 
Spring. 

....do... 

200 

Flows. 

Eocene. 

1 

745A 

30 

do 

Saline, 
sulphu- 
retted. 

Saline  , 
chalyb- 
eate. 

Soft, iron . 

745B 



746 

6 
8 

142 

150 

50 
50 



18 

1 
1 
130  1 

42 

Eocene 

do 

746A 



746B 

54.82 
5;-).  64 

1    i     ! 



i .  . 

747 



. 

d  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  112. 

eBull.  U.  S.  Geol.  Survey  No.  32,  1886,  p.  119. 

/Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  o.  136. 

9  Filty-seventh  Cong.,  first  sess.,  House  Doc.  No.  448, 1902;  Rept.  Chief  of  Eng.  for  1902,  pt.  2, 1902,  pp.  1668-1570. 
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WelU  and  springs  in  southern  ArkansaSf  noHhem 

ARKANSAS 


No.' 

Location. 

Town- 
ship. 

Range. 

Section. 

Owner. 

DrlUer. 

Authority. 

UNION  COUNTY— 

continued. 

Ouachita  B  Iver 
(Jacks  Island). 

Ouachita  River 
(Perigeethe 
Shoals). 

Ouachita  River 
.     (Marie       Saline 

(Ouachita  River 
(Rowland  Raft). 

Ouachita  River 
(Y  e  r  r  l  c  k  s 
Slough). 

Upland 

JU.    S.  Eng.  test 
1     boring. 

do 

M.H.Marshall... 
do 

•748 
*f48 

♦750 

• 

do 

do 

♦751 



do 

do 

♦752 

do :...... 

do 

763 

Summit  Lumber 
Co. 

do 

John    D.    Aina- 
worth,      post- 
master. 

L.B.  Clifford 

C.H.  Winters 

754 

Upland,     1     mile 
southeast  of. 

WHITE  COUNTY. 

Hitrcinson 

L.     B.     Clifford 
WeUCo. 

C.H.  Winters 

♦755 

%, 

St.    Louis,    Iron 
Mountain    and 
Southern  Rwy 

LOUISIANA 


756 
757 


♦768 
♦7» 

7eo 

761 

782 

♦7e2A 

7A:i 

764 


AVOYELLES  PARISH.  | 

Bunkie 

....do 


.do 
.do 

.do 


IS... 
18... 


IS... 
IS... 


3£. 
3E. 


Bunkie,  1  mile  west 
of. 

Cottonport 

Eggbend 

Biansura 


.do 


3E. 
3E. 


IS..  '  3E. 

IS...!  3E. 

IS...    4E. 


IN..    4E. 


I 
IN.. I  4E. 


Cteneral 

Bunkie  Compress 

and  Warehouse 

Co. 
Union  Oil  Co 


Bunkie  Ice   and 
BottUng  Co. 

1  Texas  and  Pacific 
Rwy. 
Sentell 


Lemolne  Brothers 
T.  L.  Grimes.. 
Emil  Regard.. 


L.  B.  Hart  Well 

Co. 
....do 


Regard  cotton  gin 


L.  B.  Hart  Well 
Co. 


Postmaster 

Bunkie  (impress 

and  Warehouse 

Co. 
Union  Oil  Co 


C.J.  Pope, presi- 
dent. 

fO.    W.     Relber, 

[    pumpman. 

L.  B.  Hart  WeU 
Co. 

do 

T.  L.  Orimes 

Bmil  Regard..... 


L.  B.  Hart  Well 

Co.  1 


♦  For  additional  data  see  *  Descriptive  notes,"  following  this  table. 
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Louisianaf  and  adjacent  porHons  of  Mississippi  and  Texas — Continued. 
(SOUTHERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 

below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Inches. 

Feet. 

202.5 

50 

I      30.52 

50 

35.4 

1      68.9 
I      50 
32.8 

100 

200 

62.5 

Fed. 
50.03 
57.54 
53.22 
52.26 

46.56 

51.08 
48.55 
58.7 

Feet. 

Feet. 

OalU. 

OaUs. 

748 

, 

749 

750 

751 

752 

Eocene 

753 

-20 

do 

754 

-10 

Quater- 
nary. 

755 

. 

(NORTHERN). 


4 

4 
4 

1  ; 

6 

12-40 
180 

158 

140 

142 
90 
135 

135 

756 

as 

-  10 

-  8 

-  16 

-  13 

-  10 

66 

50 
100 

Quaternary. 

do 

do 

767 

Hard,  al- 
kaline. 
Hard 

758 

115-140 

Strainer,  16  feet 

750 

760 

i  ....do 

Hard 

do 

2  wells 

761 

' do 

762 

3&-«0 

'               1 

L...do.. ... 

do 

7e2A 

110 
135 

-  32 

140 

do 

do 

Alkaline; 
magne- 
sia. 

763 



764 

139a— No.  46 
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WdU  and  springs  in  sauihem  Arkansas,  northern 

LOUISIANA 


No. 


I^Dcatlon. 


Town- 
8b  ip. 


Range. 


Sec- 
tion. 


Owner. 


Driller. 


Authority. 


♦765 


•766 
♦767 


♦768 

766A 

♦760 
♦770 

♦771  i 

♦772  I 

I 
773  I 

776: 


AVOYELLES  PARISH— 

continued. 


MarksvUle. 


do.. 

do.. 


BIENVILLE  PARISH. 


Arcadia. 


.do. 


do 

Jamestown. 


Kings  Salt  Works  . . . 
Raybums  Salt  Works 

HOSSIER  PARISH. 

Alden  Bridge 


....do 

Allontown. 


♦•776  1  Antrim. 


777 

♦778 

779 

780 
781 


Arkana 

Benton , 

Benton,  1  mile  north 

of. 

Benton »,.., 

Benton,  4  miles  east 

of. 


♦782  i  Bolinger. 


<»783 


[Bossier  City,  3  miles 
[    north  of. 


2N.. 


2N.. 
2N.- 


18  N 

18  N. 

18  N. 

15  N. 

16  N. 
15  N. 


20N 

20N. 
18  N 

22N 


4E. 


(Natchez  and  Marks- 
vUle Oil  Co. 


W.  B.Sturm 


I 


4E. 
4E. 


General. 


A.  W .  Meyers,  foreman 
C.  P.  CouvllUon... 


Corporation ■  Andrews  Well  Co. 


.do. 


I 


I 


5W. 


6W. 


5W... 
8W 


19... 


8W... 
5W... 

13  W.. 

13  W.. 
11  W.. 

13  W.. 


34-35 
34... 


34«.. 


34  « 
11«.. 

27*.. 


20N 


13  W.. 


30'.. 


f3N 


13  W.. 


34.... 


{Vicksburg,     Shreve- 
port    and     Pacific  j}^ Andrews  Well  Co.. 
Rwy. 

Levy  Compress  Co. . .:  Will  A.  Strong. 


Dr.  J.  C.  Christian 

John  Gigleux !  John  Glgleux . 


H.  P.  Wardlaw. 
A.  G.  Whitlow. 


Whited  <Sc  Wheless 


IjL.  B. 
"'I    Co. 


ClilTord  Well 


.do. 


Allen     Brothers     & 

Wadley. 
Antrim  Lumber  Co. . . 


Trigg  Lumber  Co.. 
W.H.  Smith*  Son.. 
Lone  Star  Mill 


do 

Hanks  Sawmill. 


S.  n.  Bo.inger&Co. 


Cash  Plantation. 


.do. 


L.  B.  Clifford  Well 
Co. 

do 

J.P.Cliflord 

do 


.do. 
.do. 


jL.  B. 
I    Co. 


Clillord  Well 


A.  L.  Pullin. 


H.  P.  Touzet,  foreman 
for  Andrews  Well 
Co. 


Will  A.  Strong. 


Dr.  O.  Lerchft. 
John  Gigleux.. 


A.  C.  Veatch  c. 
A.C.Veatchrf. 


L.  B.CUfford. 


.do. 


Allen     Brothers     & 

Wadley. 
Thos.     A.     Antrim, 

president. 

L.  B.CUfford 

W.H.Smith , 

J.P.Clifford 


.do. 
.do. 


A.  L.  PulUn. 


♦  For  additional  data  see  "Descriptive  notes,"  following  this  table, 
o  See  note. 

&  Geology  and  Agriculture  of  Louisiana,  pt.  1, 1802,  pp.  46-47. 
c  Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  76-80. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHER  :^) -Continued. 


Diame- 
ter of 
well. 


j  Height  \  I  Yield  per  min- 

Approxi-i  water  '^!RiIl!5^/!  -  -    "r   - 
Depth  of  mSte  ele-    above    PlJa  ?i?  i 

well.      vationof   (  +  )or|  j;*Jfri  '  ' 

,  surface.     Wiow  '  ^JJIt^  ,  Flow.  !  Pump. 
'  (-)  the    "rata. 

ground.  '  , 


Inches. 


6-4 


8-6 


5-3i 


ll       36 


5 

5 

3 

3 

3 
2i 

3 
4 

4 

I 
I 

3  i 


I 


Feet.     I 
1,282  i 

40-150  j 
O290  I 


540 


I 
Feet.         Feet.   ,      Feet.     I  Oalls.  ,  Oalls. 


85, 


42-132  ' 
243-250 


535 


145 

136 

10-20 

10-20 


233 
110 

300 

110 
350 
196 

140 
170 

235 
235 
315 

330 


1^ 

l[  452-523  !. 
40-45  I. 

65  I. 


-  42 


I 


I 


40 


363 


370  ' 


-130   I  ^^^^  1 
^^  1    415-465  ' 

if  635-540?] 

-136  '  435  L 


40 


Small. 

Large. 

100 


53 


235 
160 
160 


142 


209  I 


30  |. 


140-160 


260-286 
120-140  , 
230-233 


42 
125 


Geologic 
horizon 
of  water- 
bearing 
strata. 


Quality. 


Remarks. 


No. 


Quaternary.   Hard. 


Quaternary.]  Hard. 


.1  Brai^ldiib.. 

I 


I 
Sabine I  Hand. 

do Soft 


I 


-I- 


Sabine !  Hard 


Nacatoch . 
do.... 


I 


Brino. 


Sabine ,  Strongly 

I      allLaUiie. 
do ;  Good  ^.... 


M- 


.do. 
.do. 
.do. 


rutillp    well;    used    for  j 
stock. 


ISappltes    water    tank; 
pumped  with  air  lift. 

Casing  ftnd  strainer,  480 

feet. 
MlneraL  well 


|B^ti]iaDi]facturt?d  from 
I    1^4010  1865. 
Bait  uiaQufaclureii  from 
tB40  to  1877. 

In  n.'d  i^and 


In  gray  sand. 


255 


6  I     160-263    ; do. 


.do.. 


-I- 


215    9-  20  I j Large. 

215  1     (0)      i i 

I        '  ' 

215  '     -     8 
215' 


i 


309  ' 


177 


40 


-35 


I 


I 


162-236  ! Large 


Sabine Soft 

do 


Good  / In  gray  sand 

Soft Used  for  boilers  in  saw- 
mill. 
Fine    for    l>oilers    and 
drinking. 

Completed  in  1896 

Completed  in  1899 

Water  aVovo  a  bed  of 
lignite. 


.do. 
.do. 


.do 


Soft. 


..do... 


60-130   Large. 

165-1(50  1  i 

180-185   1 20     Sabine JBad. 

316-330   I  i  i  [Good 


Quaternary.    Hard 

r....do.... 


[Used  for  mill  and  drink- 
ing; temperature,  64® 
I     F. 

Completed      in      1898; 
casing,  120  feet. 


765 


766 
767 


768A 

760 
770 

771 

772 


773 

774 
775 

776 

777 
778 
779 

780 
781 


782 


783 


dOp.  cit..  pp.  71-75. 

f  in  town 

/Also  reported   'a  little  hard." 

0  Flowed  for  a  short  time. 
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WelU  and  sfringa  in  touihem  ArkanwUf  northern 

LOUISIANA 


No. 


Location. 


Town- 
ship. 


Range. 


♦784 


*  786 


♦786 


BOSSIER  PARISH— 

continued. 
Bossier  City,  2)  miles 

nortti  of. 
Bossier  City 


.do. 


787  j  Bossier  City,  6  miles 
southeast  of. 
fCollinsburg,  8  miles 
1    south  of. 
Curtis 


♦  788 
789 


790 
791 
792 

793 


Curtis  Station 

Foster  Station 

Foster  Station,  1  mile 

north  of. 
Haughton 


794     Poole. 


Red  River  Valley.. 

CADDO  PARISH. 

♦  796     Belcher 


♦  796 

♦797 

798 
♦799 

♦800 

♦801 

♦802 


.do. 


I  Belcher,  3  miles  north- 
east of . 

Blanchard 

Dixie ' 


Dixie;  2}  miles  east  of 

Dixie,  3  miles  south- 
west of. 
Furrh 


Missionary. 


21  N. 
17  N. 

17  N. 

18  N. 
18  N. 

18  N. 
16  N. 


20N 


20N. 


14  W. 
13  W. 

13  W. 
13  W. 
13  W. 

11  W. 
11  W. 


Sec- 
tion. 


14  W. 


14  W.. I  5. 


I2IN. 

18  N.    16  W.. 
20  N.'  14  W.. 


20N 
19  N 


14  W..    34. 


3.... 
29... 

26... 


14  W.. 


Owner. 


Benj.  Gray. 


Shreveport      Cotton 

Oil  Co. 
Hamilton  Oil  Mill  Co.. 


J.H.  Fulillove. 


WinSentell. 
A.Curtis 


do 

J.  F.  Foster 

J.  M.  Foster  Planting 
Co. 
R.  L.  McAnn' 


Council,  Moss  &  Co. 
General , 


6 Olassell  Brothers. 


16W..   2 


23  N.    14  W. 


John  Glassell. 


Colonel  Swan. 


R.  T.Coal  &  Son.. 
M.  A.  &  J.  D.Dickson. 

John  Sentell 

Olassell  &  Adger. . 


Furrh  &Co.. 
W.  B.  Means. 


Driller. 


A.  L.  Pullln . 


Stoer^  Backus. 


.do. 


Authority. 


A.  L.  Pullln . 


Stoer  &  Backus. 


J.H.FulUlove. 


A.  Curtis. 


Stoer  &  Backus 


....do 

A.  L.  Pullin. 

A.  L.  Pullin. 


.do. 


.do. 
.do. 


A.  L.  Pullin 

do 


.do. 


Stoer  &  Backus 


J.  F.  Foster 

J.  M.  Foster  Planting 

Co. 
Stoer  dc  Backus 


do 

A.  L.  Pullin. 

A.  L.  Pullln. 


.do. 


...-do 

R.T.Coal. 


A.  L.  Pullin.. 
E.  M.  Adger. 


A.  L.  Pullin 

Stoer  &  Backus. 


♦  For  additional  data  sec  "  Descriptive  notes,"  following  this  table. 

a  Flowed  for  a  short  time. 

b  Water  lowered  on  pumping  to  30  feet  below  the  surface. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)— Continued. 


?ir^r  Depth  of 
terof  I      *',, 

well.         ^®"' 


2i-l 
2i 


3 
3 

2J-U 


3-2 


3 

2J-li 

3 

3 


3 
3-2 


HeiKht 

Approxl-  water 
mate  ele-  above 
vationof  I  (+)  or 
i  surface,  '  lielow 
I  |(-)  the 

ground 


Depths  of 
principal 
water- 
bearing 
strata. 


\  Inches.^     Feet.  Feet.     ,    Feet. 


330 
600 
195 


170 
170 


210 

164 

600 

195 

197 

174 

200± 

170  i 

210 

167 

215 

167 

a -28 
b-30 
6-12 


-15 
-15 


d-14 
-10 


250 


300? 


230 


225 

240 

185 
371 
391 
182 
425 

750 
290 


187.5 

193 

227 
182 

183 

175 


Feet. 
300-330 

225-235 

147-150 

172-210 

30-120- 
232-240- 
197 


200-210 


200-250 


105-111 


-12 


245-260 


Yield  per  min- 
ute. 


I 
Flow.  I  Pump. 


Geologic 
horizon 
of  water- 
bearing 
strata. 


OalU.     Oalls. 


10  ,  Sabine. 


213-225 

30-125  I. 
230-240  i. 


10 


.do. 
.do. 

.do. 


Quaternary. 

Sabine 

do 


20     Sabine. 
20   do.. 


Large. 


.do. 


Slightly- 
hard. 


Hard. 


Iron,  al- 
kaline. 

Hard..... 

Soft 

Soft,  al- 
kaline. 

Poor 

Hard 

Soft 


Remarks. 


Completed     In       1898; 

casing,  80  feet. 
No  water  below  235  feet. 

Screen  placed  from  147 
to  150  feet;  end  of  cas- 
ing at  109  feet. 

Temperature,  66'  F 


1  Well  at  Lake  Point  on 

Red  River. 
'  Temperature,    66"* 
I     casing,  100  feet. 


F.; 


.do.... 


Sabine i  Soft. 


.do. 


.do. 


Casing,  150  feet. 
Casing,  140  feet. 


U-inch  screen  from  200 
to  250  feet;  completed 
in  1890. 

Screen  placed  105-111 
feet. 

See  No.  804. 


Casing,  3  inches,  0-160 
feet;  2  inches,  160- 
220. 

Temperature,  66°  F.; 
casing,  100  feet. 


-16  1 

-12  I 


205 


'+0.4 


219-225 

170-182 

425 


152-158 
262-270 


Large.  I  Pleistocene  .  j  Hard I )  Gravel  at  125  feet;  Cres- 

...do..l  Sabine |  Soft !j    cent  place. 


do I  Soft.flne . .  i  Casing,  100  feet. 


1 


r 


.do. 
.do. 


Large. 


50 


Soft j  No  water  below  225  feet . 

rS  o  f  t  ,  'l 

I   brackish.  I 

Hard,  '  Abandoned 

salty. 
Dry  hole;  abandoned... 


Sabine i  Soft. 


Completed  in  1900. 


No. 


c  Lowers  on  pumping  to  —24  feet. 

d  Depth  to  water  in  1898  was  6  feet. 

e  Sept.  20, 1902.    In  1900  water  would  rise  2  feet 


784 
785 
786 

787 

788 
780 

700 
791 
792 

793 
794 


796 

796 

797 

798 
799 

800 

801 

802 
803 
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WeBs  and  apringa  in  wnUhem  ArkansaSf  northern. 

lOTTISIANA 


No. 


♦804 


Location. 


Town-  T,„„^ 
I  ship.  [Range. 


Sec- 
tion. 


Owner. 


Driller. 


Aathority. 


CADDO  PARISH— con-    j  I 

tinued.              { 
Red  River  Valley ! ' |  General 


I !g, 


•805  I  Kobson. 


♦806 

♦807 

♦808 

809 
810 

811 
♦812 

813  ! 


Shreveport  (Market 
street  and  Cross 
Bayou) . 


Shreveport  (Louisi- 
ana avenue  and 
Cross  Bayou) . 

Shr¥v<?pnii:  (Spring 
betwi'f^n  TexiLs  and 
^iLam  Htreetit)  , 

Shnevpport  Market 
andCypitf*rt!iln»t5i. 

!3hri?V(:*pf>rt(  Ed  wards  > 
and  Cypress  streets) . 

fShreveport  (Marshall 
and     Crockett 

{    streets). 

^Shreveport  (Milam 
and    Louisiana  ' 

[    streets).  I 


IfiN 


12  W..    18.... I  Captain  Robson 


Shreveport  Ice  Ck). 


A.  L.  Pullin. 


-do. 


A.  L.  Pullin  a  . . . 


.do. 


[American       Well 
Works  Co. 


A.  L.  Pullin. 


JF.  Collins,  chief  engi- 
"  I    necr. 

.    H.  F.  Juengst,  C.  E.. 


Shreveport       water- 
works. 


UenryRose "  Stoer  «&  Backus ■  Stoer<S;  Backus. 

I 


Shreveport    Street! L.  M.  Levison. 

Railway. 


Shreveport  Gas,  Elec- 
tric Light  and 
Power  Co. 

rShreveport    Athletic 
11    Association. 


Istoer  &  Backus 


The  Inn do. 


.do. 


Aloe  Simpson do. . 


I, 


814     Shreveport     (Louisi- ■  Andrew  Currie. 

I     ana    and  Donavan  j 

streets). 


815  Shreveport  (I^uisi- 
ana  and  Ilowell 
streets) . 

f  Shreveport     (Louisi- 
ana      and      Lake 
streets). 
Shrevport  (Com- 
♦817  {    merce   and    Battle 
streets) . 

818  Shreveport      (Texas 
!     and  Tryon  streets). 

819  j  Shreveport      (Texas 
I     street). 


Queen  City  laund  ry . , .    Stoer  &  Backus  . 


Star  bottling  works do . 


City  Ice  Co.. 
Chas.  StoiT. 


.do. 
.do. 


C.C.  McCloud do 


*  For  additional  data  sec  "  Descriptive  nott>8  "  following  this  table. 
oGeol.  Survey  Louisiana.  Kept,  for  1899,  IIKK),  pp.  17»-I8l. 
6  Depth  also  given,  165-175. 


Engineer. 


Chas.  Stoer., 


-do. 


...do... 


John  Sewell,  proprie- 
tor. 


Chas.  Stoer. 


Alexander,  man- 
ager. 
Chas.  Stoer 

do 
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liOuisiana,  and  adjacent  portions  of  Mississippi  and  r«nw— Continued. 
(NORTHERN)— Continued. 


Diame- 
ter of 
well. 


I>epth  of 

well. 


I  Height 

Approxi-I  w^ter   ?fSi5'f/ 
mSJeele-   above   P^??!?^, 
vationof,(  +  )ori  Zt^^L 
surface.  I  Wlow  1  ^f^^«  I 


Yield  per  min- 
ute. 


i(-)the, 
^ound.i 


I 


Flow.  '  Pump. 

I 


Inches.  I     Feet. 


Feet.     1    Feet.   ,     Feel.       OalU.  \0all8. 


Geologic  I 

horizon  i 

of  water-  I    Quality, 

bearing  I 

strata.  ' 


Remarks. 


No. 


804 
805 

806 
807 
808 

800 

810 

811 

812 

813 
814 

815 

816 

817 
818 
819 


5 
6-4i 


4-2i 

4 
4 


225 


906 

6250 
244 

280 

120 
350± 

338 
4-2)  324 


I 


4-2J 


3-lJ 

6-4 

6-4 

6-4 

2i 

2i 


335 
Springs. 

150± 

1374- 

150 
180 
200 
350± 

220 


155  ' 

i 

171  I 

171 

194  I 


79-106    ' Large. 


-20 
+  15 


-30 
-43 


225    I 

I         200±! 

I  961-996    I 

I  1 

I  300±j 

218-228    : 


.do.. 


rard,  al- 
kaline, 
iron. 

_  ^,  i  [Soft, mag- 

Sabine U         . 

[    nesia.      I 


185     -1 


185 
185 


...       c2b 

'     «I70 

'  I 

I 
20 

I  ' 

I        ! 
I I 


do 

Nacatoch... 

Sabine 

do 

....do 

....do 

....do 


•Completed  in  1898. 


Soft.., 
Brine. 


Soft. 


-24 


106 
150 


30±  . 


.do. 


190 


195 


-32 


99-109     I  I 

148-163    \\ 

93-105 
125-130 


30 


.do. 


....do.... 


...do. 


do.... 

Slightly 
hard. 

Alkaline, 
soft. 


{Casing,  6-ixich,  0  to  96 
feet;   4-lnch,  96  to  150  | 
feet;  screen,  20  feet. 


Soft. 


.do. 


±50  ' 


177-4.5 


Large. 


185  ' 


-  !l  ■"' 


182  ! I  140-150 

182  I  -18       

182  j 

215  ,  -20      I 

I 

;  I 


Soft. 


Sabine. 


.do.... 


.do do , do.. 


.do. 


.do. 


I 


I 


I  With  gas;  temperature, 
84  T. 
Water  used  in  making  j 
ice;  temperature,  70^i:  I 
,    F.  I 

City  supply  from  filtered 
surface  water. 


Temperature,  66*  F . 


Oood    for   boiler  .pur- 
poses. 


I  Pumps  sand  if  pumped 
hard. 

{Casing,  4-inch,  0  to  83 
feet;  2.i-inch,33  to  157 
feet;  used  for  laundry. 
Used  largely  for  drink- 
ing water  in  Shreve- 
port. 
Used  for  laundry  in  1898. 


[Casing  and  screen,  137 
feet;  temperature,  68** 
F. 


I 


Water  scales  badly. 


c  Each  well. 

d  Test  November  1899. 

«  With  air  lift;  driller  reports  24  gallons  each  with  deep-well  pump. 
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WdU  and  springs  in  sortthem  Arkansas^  northern 

LOUISIANA 


No. 


Location. 


Town-  'Rf.j.g^     Seo- 
sblp.  j  «»"««•    tion. 


Owner. 


Driller. 


Authority. 


820 


821 


CADDO    PARISH— con- 
tinued. 

(Shreveport  (M.,  K.  <Sc 
T.andT.A  P.  cross- 
ing). 


Shreveport  Junction. 
do 


(Shreveport     (High 
\    House  addition) . 


824 
825 

826 
827 


•829 
830 

831 

♦832 

♦834 
♦835 


♦837 

♦838 

839 
♦840 


Shreveport 

(Shreveport    (Olive 
street). 


.do. 


Shreveport  (9- Mile 
House). 

ShrBvei>ort,  2^  miles 
southeast  of,  on 
Origfibys  Island. 

{Shreveiwrt,    3   miles 
southeast    of,    on 
Shreves  Island. 
Shreveport,    4   miles 
southeast     of,     on 
Harts  Island. 
Shreveport,    8   miles 
southeast    of,    on 
Dogwood  Place. 
Shreveport,  10  miles 
southeast    of,    on 
Bayou  Pierre. 
Surrey 


Uni. 


Uni,  1  mile  west  of. . . 

CALDWELL  PARISH 


Blankston . 
Clarks 


do.. 

do.. 


17  N. 

17  N. 
17  N. 

17  N. 


13  W., 

13  W. 
13  W. 

13  W. 


20N. 
20N 
21  N 

14  N 

12  N. 

12N 
12  N 


I 


16  W.. 
14  W.. 


3E. 
3E. 


3E. 
3E. 


Shreveport  Ice  Co 

Texas     and     Pacific 
Rwy. 

Stave  factory 


A.  L.  Pullin. 


A.  L.  Pullin. 


Stoer  &.  Backus {  Chas.  Stoer. 

American      Well 
Works  Co. 


R.  E.  Bell. 


T.C.  Backus 

Claiborne  Foster. 

J.  M.  Foster 

S.B.Nichols 


Stoer  &  Backus. . 


do....... 

Chas.  Stoer. . 

A.  L.  Pullin. 

I. ...do. 


Chas.  Stoer . 


.do. 


do 

do 

A.  L.  Pullin. 
.do. 


(Chas.  Stoer I  Chas.  Stoer . 

RlchterA  Pullin...' do 


Ardis  &  Co. 


Aug.  Mayer 

Andrew  Querbes. 

R.  K.Colquitt.... 


Stoer  &  Backus. 


A.  II.  Leonard. 


Uni  Plantation. 


.do. 


A.  L.  Pullin. 


U.  H.  Brown,  agent .. 


Aug.  Mayer. 
Chas.  Stoer.. 


.do. 


Stoer  &  Backus. 


14  W..   8 '  W.S.Taylor do 


U.  8.  Eng.  test  boring. 
Clark  Spur  Lumber  Co. 


.do. 
.do. 


Oscar  Shanks. . 


.do. 
.do. 


A.C.Veatch**. 
A.  L.  PulUn... 
do 


M.H.MarahaU'.. 
Oscar  Shanks 


.do. 
.do. 


*  For  additional  data  see  "  Descriptive  notes,"  following  this  table, 
a  Estimated  by  engineer  75  gallons. 
6  Slight  smell  of  hydrogen  sulphide. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)— Continued. 


Height 

water 
above 

oelow 
(-)  the 
ground. 

Feet. 

Yield  per  min- 
ute. 

Diame- 
ter of 
well. 

1 

Depth  of 

well. 

Approxi- 
mate ele- 
vation of 
surface. 

Feet. 

Depths  of 
principal 
water- 
bearing 
strata. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pomp. 

No. 

1  Inches. 

Feet. 

Feet. 

Galls. 

Oalls. 

&-4i 

237 

230 

f  140-146  I'l 

I  213-225  ij 

+30 

Sabine 

Soft 

JCompleted  June,   1899; 
I    temperature,  68°  F. 

\       820 

•Ml 

338 

230 

-45 

f  140-150  !] 

I       ?         If 

80-100  ' 

«+30 

do 

Iron,  soft* 

f Completed  June,   1901; 
[    lignite  at  240  feet. 

' 

7 

561 

230 

-50 

250-280 

60 

do 

Soft 

No  water  below  280  feet. 

821 

f          4 
I          2J 

180 

230 

-60 

do 

822 

2i-lJ 

225 

f  120-123 
J  140-144 
1       T 

\ 

do 

Soft 

Casing,   158  feet;  com- 
[    pleted  September,  1901. 

I        823 

1 

2i-li 

103-1- 

103 

do 

do.... 

824 

2} 

160 

do 

do 

Casing,  100  feet 

825 

826 
827 

2i 

245 

240± 

do 

do 

Completed  in  1890 

2i 
2) 

225 

230± 

• 

do  .   . 

do 

do.                    ...  . 

180 

....do 

do 

Casing,  80  feet 

2} 

197 

do 

Completed  in  1897 

2i 

210 

176 

-18 

-1-  5 

Sabine 

do.... 

Does  not  scale  boilers; 
temperatmv,  67.5*  F. 

828 

2i 

201 

172 

-16 

f         100 

Quaternary. 

fAlkaline, 
I    hard. 

[completed  in  1893 

829 

'          200 

10 

Sabine 

Soft 

1 

2Hi 
2J-1J 
2i-li 

197 
288 

170 
167 

-20 

«—  8 

..  ..do 

do 

830 

Lanre 

do 

do     . 

Casing,  110  feet 

831 

205 

-18 

...do.. 

do 

.o 

Atgin 

832 

55 

Quaternary. 

Hard,  sul- 

834 

phur. 

♦ 

650 

185 

None  . 

No  water  in  sand  be- 
tween 190  and  198  feet. 

835 

370 
f          *^ 

...do.. 

Same  section  as  Uni  well. 

836 

27 

1 

I         50 

15 

27 

837 

1 

208 

150± 

-70 

135-145 

68 

Cockfleld . . . 

Soft 

Completed    January  1, 
1903. 

838 

300 

150± 

-80 

252-300 

50 

Cockfield?  . . 

Iron 

Completed  August,  1901 

839 

180 

150± 

-80 

110-150 

30 

do 

do.... 

Bad    for    boilers    and 

840 

drinking.    Completed 

in  1902. 

'f  Owner  reports  15  feet. 

d  Oeol.  Survey  Louisiana,  Rept.  for  1899,  [1900],  p.  190. 

«  Rept.  Chief  of  Eng.  for  1902,  pt.  2,  1902,  pp.  1560-1563. 
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WeQs  and  springs  in  aouthem  Arlcansas,  northern 

LOUISIANA 


No. 


Location 


Town- 
ship. 


Range. 


Sec- 
tion. 


Owner. 


Driller. 


Aathority. 


♦841 

♦842 

♦843 
♦844 
♦845 

♦846 

♦847 

♦848 

♦849 

♦850 

♦85ljj 
♦852  I 

I 
♦853  1 

♦854 
♦855 


CALDWELL  PARISH— 

continued. 
Columbia 


13  N. 


3E. 


Columbia.  2  miles  be- 
low. 

Columbia 

Columbia,!  mile  above 

Columbia,  2  miles 
above. 

Columbia,  3  miles 
above. 

Ouachita  River  (Call 
Landing). 

Ouachita  River  ( Low- 
er Breston  place). 

Ouachita  River  (Up- 
per Breston  place). 

Ouachita    River  ! 
(Smithland).  | 

CATAHOULA  PABISH.    I 

Black    River    (New 

Hope  place). 
Black     River    (Star 

View  place). 
Black    River  (Jones 

Bayou). 
Catahoula  Lake. 
Leland. 


13NJ  3E. 


6N.. 
6N.. 

7N..    ' 

I 


7E. 
7E. 


I 


♦856  :  Olla. 


857 
♦859 


861 


Olla,  1  mile  south  of.. 

Ouachita  River  (Cat- 
ahoula Shoals). 
Tullos 


UN.!  2E. 


UN.'  2E. 


I 


ION. 


Tullos,  northeast  of. 


White   Sulphur 
Springs. 


7N.. 


IE. 


2E. 


I 


Town  of  Columbia 

U.S.  Eng. test  boring. 


Oscar  Shanks.. 


I 


.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 

.do. 


Test  boring. . 
....do 


.do. 


Catahoula  Oil  and 
Development  Co. 

St.  Louis,  Iron  Moun- 
tain and  Southern 
Rwy. 

Smith  &  Adams  Lum- 
ber Co. 

Test  boring 


St.  Louis,  Iron  Moun- 
tain and  Southern 
Rwy. 


County  clerk 

M.H.  Marshall  o. 


.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 

.do. 


M.H.Marshall  a. 
....do 


.do. 


S.  McDowell,  pres- 
ident. 

E.  Fisher,  chief  engi- 
neer of  bridges  and 
buildings. 

Smith  &  Adams  Lum- 
ber Co. 

M.H.Marshallo 


Postmaster. 


A.  R.  Kilpatrick  e. 
S.H.Lockett<i 


♦  For  additional  data,  see  "  Descriptive  notes,"  following  this  table. 
a  Rept.  Chief  of  Eng.  for  1902,  pt.  2,  1902,  pp.  1560-1563. 
6  See  **  Descriptive  notes." 
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Louisiana f  and  adjacejU  portuma  of  Mississippi  and  Texas — Continued. 
(NORTHERN)-Contlnued. 


Diame- 
ter of 
well. 

Approxl- 
Depthof  imateele- 
well.     ,  vation  of 
1  surface. 

Heisht 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow.  1  Fump. 
1 

No. 

Inches. 
4-2 



Feet. 
503 

43 

52 

220 

48 

52 

1          ^ 

Feet. 
65 

15 

18.5 

20 

28 

24 

14 
16 

13 

17 
18 

19 

5 
2 
8 

Feet. 

+  36 

Feet. 
423-503 

1 

Galls.  1  Galls. 
20  i 

Sabine 

Soft  mag- 
nesia. 

Completed  August,  1903. 

841 
842 

i               ' 
1 

843 

1 

844 

1            ! 

845 

•1            1 

; 

846 

1         !         1 

1 1 1 

847 

|l      so 

1           47 

I         52 

1            47 

1 

I          41 

1           50 

50 

!                1 

1 

848 

849 

850 

851 

• 

« 

852 

1 

i 

853 

Springs. 
1.550 

1 
1 

1 

1 :  

Salty 

Numerous  salt  springs . . 

Salt    water  with   gas; 

temperature  86.5*  F. 

Abandoned 

854 



Flows. 

(*) 

10    

Cockfleld . . . 

855 

1 

1 
374 

Small. 
Large. 

856 

1 

:          297 

197 

4004- 

150± 
11 
106 



-130 
Flows. 

Cockfleld... 
Catahoula . . 

Sulphur, 
iron. 

Not  used 

857 

158-197 

60 

859 

Cockfleld . . . 

Salty 

860 



Springs. 
do... 

; 

Brine 

Sulphur . . 

Bayou      Castor      salt 
springs. 

861 

Catahoula.. 

862 

cDe  Bow's  Review,  vol.  12,  18.')2.  pp.  268-269. 

<i  Ann.  Rept.  Louisiana  State  Univ.  for  1869, 1870,  p.  57. 
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WeUs  and  springs  in  sotUhem  Arkansas f  northern 

LOUISIANA 


No. 


862A 
*863 
864 


8«5 


•867 


see 

870 


•871 
871 A 


•872 

♦873 
874 
•875 


876 


•877 


878 
879 


•880 


Location. 


ship.    "an«e.|  ^jQjj 


CLAIBOBNE  PARISH. 

Haynesvllle 

Lisbon,  6  miles  east  of. 
Stateline 


CONCORDIA  PARISH. 

Black  River 


Black  River  station . 

Ferriday 

Fish  Pond 

Helena. 

Vidalia 


Owner. 


21  N. 
23N. 


4W...I        15 
8W..J 


Hampton  Stave  Co. . . 
J.  F.  Deloach  &  Bro . , 


7N..    6E. 


....do 

DE  SOTO  PARISH. 

Frierson 


7N..I  10  E. 
7N..    10  E. 

15  N.'  13  W. 


Natchez,  Red  River 
and  Texas  R.  R. 

Texas  and  Pacific 
Rwy. 

do 


Driller. 


Chas.  Halloway 

Stocr  &  Backus 


New  Orleans  and 
Northeastern  R.  R.  i 

Natchez,  Red  River 
and  Texas  R.  R. 

Concordia  Oil  Co 


R.G.Hedrick. 


Grand  Cane,  3}  miles 
from. 

EAST  CABEOLL  PARISH. 

Hays  Landing 20  N  .    13  E. 

Lake  Providence I  21  N  .,  13  E. 


Test  boring. . 


.do. 
.do. 


FRANKLIN  PARISH. 

Wisner 


21  N.    13  E. 

21  N.I  13  E. 


.do. 


Town  of  Providence.. 


GRANT  PARISH. 

Colfax 


12  N. 

8E... 

6N.. 

3W... 

. . .  St.  Louis,  Iron  Moun- 
tain and  Southern 
Rwy. 


7     Town  of  Colfax.. 


Falrmount-. 
Georgetown. 

Pollock 


5N.. 
9N.. 


3W. 
IE.. 


6  N..    IE. 


Authority. 


Hampton  Stave  Co. . .; 

Dr.O.Lercha i 

Chas.Stoer i 


A.  A.  Gardner,  vice- 
president. 

B.  S.  Wathen,  chief 
engineer. 

C.H.Chamberlin,  di- 
vision engineer. 
S.  McDowell 


A.  A.  Gardner,  vice- 
president. 
S.  McDowell 


Foreman.. . . 
A.  C.  Pealed. 


E.W.Hilgardc. 


.do. 


L.  B.Hart  Well  Co. .    F.J.  Powell,mayor. . 
j  G.D.Harrisrf 


C.H.  Winters 


L.B.Hart  Well  Co.. 


General. 
do.. 


Big  Creek  Lumber  Co. 


C.H.  Winters. 


L.B.Hart. 


Postmaster. 
....do 


•  For  additional  data  see  **  Descriptive  notes."  following  this  table. 

a  Preliminary  report  on  the  wells  of  Louisiana  south  of  the  Vicksburg,  Shreveport  and  Pacific  Railway:  Geol.  and  Agr. 
of  Louisiana,  pt.  2,  18J)3.  p.  lia 

t>  Bull.  U.  S.  Ocol.  Survey  No.  32,  1H86,  p.  124. 
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Louisiana,  and  adjacent  portiona  of  Mitfianppi  and  Texas — Continued. 
(NORTHBRN)— Continued. 


I 
I 

well.   I 


well. 


HelRfat 
of 


Approxi-'  water  l^ffiS^S' 
mateele-    above  I  P^^iP*! 


vat  Ion  of   (-J-)  or 


)f   (+) 
.  I  bel( 


water- 


surf^.  ,  below  1  ^J^»^ 


(-)  the 
ground 


Inches. 
4-3 


3-1 J 


Feet. 
600 
Spring. 
285 


fr-4 


2i 


8-4 


70 

950 

145 

340? 

70 
300± 

1,500 


181 

248 
271 
112 


100 


1,128 


25 
35 


910 


Feet.     I    Feet. 


350± 


fiO 


Flows. 

-10 

Flows. 


63    I      -40 

i 
63    I 

1 
I 

198       Flows. 


Feet. 


205-285 


950 
105-145 


Yield  per  rain 
ute. 


Flow. 


Geologic  I 
horizon  , 
of  water-        Quality. 


Oalla. 


Small. 


241-281  !. 
998-1,2751 


10 


.1      -t-60 


100±' 

105 
105 
105 


75 


96 


94 

76 


-22 


-30 


u: 


70-130  I. 
1,103  ! 


«40 


OaUs. 
Large. 


Remarks. 


I 


Sabine. 
Sabine. 


Soft 

Good,  soft 


Large. 
140 


15 


I 


Quaternary 

Catahoula..!  Drine. 

! 

Quaternary.! 


Quaternary, 
Catahoula.. 


Brine. 


Sabine 

Nacatoch?.. 


Sabine. 


Fresh. 


Salty. 


80  I  Eocene 

I  Quaternary 


i 


+  5Q 


Quaternary. 


Good. 


Completed  in  1904. 


Completed  in  1900;  cas- 
ing 200  feet. 

See    under    Catahoula 
Parish. 


Alluvial  deposits,  0-80; 

yellow  clay,  80-960. 
Used  for  locomotives 

Probably  refers  to  Fer- 
rlday  well. 


No. 


862A 
863 
864 


Not  tested 

Salt    water  with    gas; 

temperature  70*  F. 
De  Soto  Mineral  Springs, 

local  resort. 


Test  boring  of  Mississip- 
pi River  Commission. 


Water  excessively  fer-  j 
ruginous.  i 


Large. 


Quaternary, 
Cocklield 


try f 

...'  Salty ij 


/-t-16 


Gas  at  660  and  1,100  feet; 
2  ounces  of  salt  per 
gallon. 

Quaternarj'.'  Hard ' 

Soft I  Below  35  feet  water  is 

'  I      salty. 

2    1  Catahoula. do I  Used  for  drinking  pur- 
poses. 


■r 


c  Ann.  Rept.  Miss.  River  Com.  for  1883:  48th  Cong.,  Ist  sess.,  House  Ex.  Doc.  No.  37,  1884,  pp.  494-496. 
rfGeoI.  Survey  Louisiana,  Rept.  of  1902,  pp.  231-232. 
<  In  1900;  in  1902  flow  reported  20  gallons. 
/  In  1896;  in  1902  would  rise  only  5  feet. 


866 
866 
867 
868 
860 
870 

871 
871A 

872 

873 
874 
875 

876 

877 

878 
879 
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WdU  and  springs  in  southern  ArJcansaSf  northern 

LOUISIANA 


No. 


l/ocation. 


Town-, 
ship. 


Range. 


Sec- 
tion. 


Owner. 


Driller. 


OBANT  PARISH— con-    | 

tinued. 
Rochellc ■  9N. 


Sandspur     (Antonia  !  7  N . 
station) .  I 


•884 


•885 


•886 


•800 
801 

8D2 

•893 
•894 


•896 
•807 


6N., 


IE. 
1  E. 


Stay 

JACKSON  PARISH. 

Ansley ^ 16  N  .   3W... 

Hodge ;  16N.|  3W... 

J 
I 
Jonesboro '  15  N  .   3W... 


;  I 

;  Louisiana  Lumber  Co. ;  Oscar  Shanks. 
j      (Ltd.) 

i  St.  Louis,  Iron  Moun-  do 

I      tain  and  Southern 
I     Rwy. 


1  W...| S.HopperMillCo do. 


I 

5     Davis  Bros j  L.  B.  Clifford  Well  j 

'■      Co.  ' 


L.B.  Clifford. 


Iluie-IIodge  Lumber do . 

Co. 


.do. 


Wyatt 

LINCOLN  PARISH. 

Chautauqua  Station. 


Dubach 20  N  .    3W... 


Ruston 18N.   3W.. 

do 18N.   3W. 


MADISON  PARISH. 

Barnes 


16  N.    13  E. 

I 


Delta 16N. 

Mound 16N- 

MOREHOUSE    PARISH. 


Bastrop 21  N  . 

Colllnston 20  N  . 


Mor  Rouge 21  N 

Oak  Ridge 19  N 


15  E. 
14  E. 


26 


I  Southern     Arkansas 
Lumber  Co. 


|....do ' 


G.S.Smith. 


Wyatt  Lumber  Co do L.B.Clifford.. 


Louisiana    Chautau-   '  Dr.O.Lercho.. 

qua.  I  ; 

Fred  B.  Dubach  Lum-  ]  L.  B.  Clifford  Well  |  L.  B.Clifford. 

berCo.  Co. 

i  I 

Ruston  waterworks do 

Ruston  Compress  Co do 


Vicksburg,  Shrove- 
port  and  Pacific 
Rwy.  ! 


.do. 
.do. 


.do. 
.do. 


R.  B.  Coxe,  superin- 
tendent water  divi- 
sion. 


General. 


5E. 
6E. 


.....do 

F.  L.  Maxwell. 


7E. 
7E. 


Court-house 

St.  Louis,  Iron  Moun-    C.  n.  Winters 

I      tain  and  Southern  !  ' 

Rwy.  I 

. .do Oscar  Shanks 

..do '  C.  H.  Winters 


A.  E. Washburn,  par- 
ish surveyor. 
W.  A.  Harrington... 
C.II. Winters 


Oscar  Shanks.. 
C.  H.  Winters. 


♦  For  additional  data  sec  "  Descriptive  notes,"  following  this  table. 
a  Geolop>'  and  Agriculture  of  Louisiana,  pt.  1.  1893,  pp.  46-47. 
ft  Chief  engineer  gives  depth  in  1902  as  13<  feet. 
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Louisiana  f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)-Continued. 


Diame- 
ter of 
well. 


Depth  of 
well. 


Approxi- 
mate ele- 
vation of 
surface. 


Inches.       Feel. 
I         565 


78 


245 


300 


I 


5  545 

4    I       .538 

302 


I 


Spring. 


8-6 
4 


36± 
C 


179 

425 
440 

72 

1,200± 
135 

25-60 

153 

81 


79 
40 


Ueiffht 

water 
above 
(-»-)or 
below 
(-)  the 
ground. 


Depths  of 
principal 
water- 
bearing 
strata. 


Feet. 
80 


Feet. 

+     5 


189         -  45 


-  45 


190 

205 

200 
200 

2bo± 


I- 


135 


301 


87 
83 


dll3.4 
79 


93 

(0 


-  33 

-  36 

-  34 

-  34 


52 


+     6 

6-120 
-140 

c-  38 
c-  30 


Yield  per  min- 
ute. 


Flow. 


Feet. 
555-565 


60-75 


190-245 

292-300 

500-545 
490-538 

242-252 
272-302 


17^179 
120-126 
373-425 


28-72 


12-50 
100-135 


d-  67.1 

-     8 


67-153 
64-81 


79-89 
24-40 


Oall8. 

1 


Pump. 


Galls. 
75 


124 


100 


100 


Large. 


140+ 


70 


Geologic 
horizon 
of  water- 
bearing 
strata. 


Cockfleld . . . 
Lafayette?  .' 


Quality. 


Salty. 
Soft.. 


Sabine. 


.do. 

.do. 
.do. 

.do. 


Sabine . 


C 1  a  i  borne 
(lowe*-) . 

Sabine 

do 


.do. 


Soft. 


.do... 

-do... 
.do... 

.do... 


Iron. 


Soft. 


Soft. 


.do.... 


Quaternary. 


Quaternary. 


Quaternary. 


.do. 
.do. 


.do. 
•  do. 


Slightly 
hard. 


Iron. 


Remarks. 


Abandoned 

Group  of  three  wells. 


Water  In  gravel . 


Pumping  100  gallons  per 
minute  water  lowers 
to  80  feet. 
Casing,  300  feet:    com- 
pleted in  1901. 
(Well    at    planer,   com- 
pleted in  1901. 
{Well  at  sawmill,  com- 
pleted in  1902. 


Many  fossil  shells  above 
water  horizon. 

Will  lower  40  feet  when 
pumping  100,000  gal- 
lons per  day. 

Supplies  compress  and 
ice  factory. 

Used  for  locomotives 


No  water  below  135  feet 
Used  for  locomotives 


Good  soft  water;  excel- 
lent for  locomotives. 


Completed  in  1898. 


c  V^aries  with  height  of  river. 

d  Harris,  G.  D.,  Oeol.  Survey  Louisiana,  Rept.  of  1902,  p.  231. 


No. 


881 


884 


887 


891 


892 


894 


805 


896 
897 
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WeQs  and  syrings  in  southern  Arkansaa,  northern 

LOUISIANA 


No. 


Location. 


iTown- 
i  ship.  I 


Range. 


Sec- 
tion. 


Owner. 


Driller. 


Authority. 


900 
♦901 

902 

903 
♦904 

905 


NATCHITOCHES  PARISH.  | 

Allen ■ I 


Boleyn i9N..    lOW. 


Campti,  2  miles  north- 1 . 

east  of. 
Deny :. 


Goldonnao |  12  N.'  5W.. 

Qrappes  Bluff UN.   8W.. 


♦906  i  Luella. 


907  i 


.do. 


♦908     Montrose 

909  {  Natchitoches. 


I 


♦910  , 


♦911 


.do. 


do 


912     Natchitoches,  1  mile 

west  of. 
♦913     Natchitoches,  1}  miles 

northwest  of. 
♦914  i  Natchitoches,  2  miles 

northwest  of. 
915     Natchitoches,  2  miles 

north  of. 

910  I  Sans  Souci 

917  I  Weaver  Spur 


9N.. 

9N.. 

7N.. 
9N.. 

9N.. 

9N.. 
9N.. 
9N.. 
9N.. 
9N.. 
11  N. 


JW... 


6W. 

6W.. 
7W.. 

7W.. 

7  W.. 
7  W.. 
7W.. 


♦918 
♦919 
♦920 


OUACHITA   PARISH. 


Bosco 

iCheniere,    3    miles 
southeast  of. 

Logtown 


17  N. 


7  W. . . 
7  W... 
6  W. . . 


3E. 


General. 


19 


Petty  &,  Brown  Lum- 
ber Co. 

Louisiana  Railway 
and  Navigation  Co. 

General , 


D.  A.  Blackshear. 
D.  G.  Petty 


Louisiana     Railway 

and  Navigation  Co. 

Postmaster. , 


21 


Louisiana    and    Ar- 
kansas Rwy. 
Sawmill 


H.  H.  Jones. 
A.  L.  PulUn. 


H.  H.  Jones. 
A.  L.  PulUn. 


J.  W.CockerhamJr. 


J.W.CockerhamJr.: 


.do. 


.do. 


Montrose  Lumber  Co. 
City  waterworks 

do 


Clifford  Well  Co.... 


J.  C.  Rives,  secretary. 

(Judge  C.  H.  Levy,  su- 
perintendent. 


.do. 


(Natchitoches  Normal 
School. 

Fourth  of  July  Spring 

Iron  Springs 

Breazeale  Springs 

Sulphur  Spring 


VAndrews  WellCo.. 


22 


President  Caldwell . 

G.D.Harrisc 

....do 

....do 


Weaver  Bros. 


U.  S.  Eng.  test  boring. 

Louisiana  Oil  Co 

U.S. Eng. test  boring. 


Stoer  it  Backus 


Chas.Stoer. 


M.  H.Marshall  <f.. 


M.H.Marahall<i.. 


♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table. 
o  See  No.  994,  Drakes  Salt  Works,  Winn  Parish, 
b  Flowed  for  a  short  time  after  completion. 
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Lou%3iana,  and  adjacent  portions  of  Mississippi  arid  Texas — Continued. 
(NORTHERN)  -Continued. 


i  1  ' 

rkSom<>  I  I  Approxi- 

tlV^Tl  I>«Pth  of  mateele- 
i  ^I,?'  '     well.     Ivationof 


well. 


Inches.       Feet, 
; i  Springs. 


surface. 


Feet. 


ground.  I 


1  I         412 
...i  Spring. 


250.-i: 


|[      360 


4-2jl 

1 


i 
475+1. 

i 

155    I 

I 

I 

I 

707 

I 

36 

86 
106 
49G 

457 
19-64 


I 


726 
Springs. 
...do.... 
...do.... 
...do.... 


I 


4-2J 

1 

do... 
308 


44 


I 

-I 

515    . 

60 
60 


145 


110 

100 
130 


25 

10 

85 

15 
17 


Height  { 

water  iOepthsofl 

ri5)ve|p;;;"Sp^ 

'    water- 


Yield  per  min- 
I  ute. 


_|     Geologic 
I      horizon 

of  water-    I    Quality. 


Remarks. 


Feet. 


Feet. 


+20 


412 


[  -20 
Flows. 
I. .do.. 

-20 


30-300? 

640 

700-707 


4 

3 
1.2 


i  80-180 
if  200-220 
I  457 


^1 


35-38 

96-108 

0. 5     710-726 


GaUs. 


QalU. 


Sabine. 


•do I  Good. 

I 


.do. 


Many    chalybeate 
springs. 


.1. 


Quaternary. 


do?. 

Sabine.. 
do... 


10+    Quaternary. 
Large. 


do.. 

Sabine. 
do.. 


200 


I  Claiborne?. 

!  Sabine 

25    ' do 

I do 


.1. 


.do. 
.do. 
.do. 


-17 


I  265-275   

Flows.  1^  I  „ 

ll  405-515     Small. 


do 

Cockfield . . 


Sabine. 


Iron 

Salty 

do.... 

Iron 

Poor 

Saity 

Brine 

Good,  soft 


Brine. 
Fresh. 
Brine. 


Supplies  railroad  tank 

by  pipe  line. 
No  wells.  Cisterns  used 

exclusively. 
Test  well 


Water  in  coarse  sand 
and  gravel.  30-foot 
screen. 


No  water  below  180  feet. . 
Salt  water  with  gas 


Small  amount  of  gas  at 
710  feet. 


.1  Local  resort. 


No. 


Iron. 


•|- 


Sulphur-   , 

eted. 
Iron 1  Local  resort. 


Good. 


Casing.  188  feet . 


1393— No.  46— (.)6- 


cGeol.  Survey  Louisiana,  Rept.  of  1902,  pp.  147-148. 
d  Ann.  Rept.  Chief  of  Eng.  for  1902,  pp.  1564-1560. 

16 


900 
901 
902 
903 
904 
90A 

906 

907 

908 
909 

910 

911 

912 

913 

914 

915 

916 
917 

918 
919 
920 
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WdU  and  springs  in  southern  ArJcajisaSf  northern 

LOUISIANA 


No. 

Location. 

Town- 
ship. 

Range. 

Sec- 
tion. 

'^wcer. 

DrUler. 

Authority. 

*921 

OUACHITA.  PARISH- 
COD  tlnued. 

Monroe 

Consolidated  Ice  Co . . 
do 

WUl  A.  Strong 

Will  A.  Strong 

Consolidated  loe  Co 

*022 

..do 

«023 

do 

Monroe  Waterworks 

and  Light  Co. 
Planters'  Oil  Co 

Will  A.  Strong 

will   A     Rfroncr                   I 

*924 

..do 

1 
1 

025 

Monroe,  {  mile  south 

of. 
Monroe,  )  to  U  mlle« 

north  of. 
Monroe,  6  miles  north 

of. 

Monroe 

1 

Ouachita  cotton  mills. 

Guy  P.  Stubbs 

G.  D.  Harrisa ' 

M.  M.Munsonb ' 

M  H  Marshall  c           1 

9» 

1 
j 

927 

Stubbs's  nlace. 

•028 

U.  S.  Eng.  test  borings 

•029 

Rock     Row     Shoals 
(Ouachita  River). 

POINTE  COUPEE 
PARISH. 

ION. 

3E... 

1 
1 

030 

General.         

1 
1 

E.G.Benker,  sheriff..' 

B.  S.  Wathen.  chief 
engineer.                   i 
do                          1 

031 

Batchclor 

Texas    and     I  aci&c 

032 

New  Roads 

Rwy. 
do 

•933 

RAPIDES  PARISH. 

Alexandria  (City  hall) 

[Alexandria     (water- 
l    works). 

do 

fAlexandria     (comer 
1    Fourth     and     St. 
I    James  streets). 

Alexandria     (round- 

4N.. 

Un.. 

4N.. 

u 

1  W... 

(Corporation  of  Alex- 
l    andria. 

do 

Andrews  Well  Co... 

An 

1 

(-)                 1 

1 

w          ! 

! 

T.    -R    TTant 

•034 

1  W... 

•035 
•036 

1  W... 
IW... 

i 
1 

do 1 do 

do '       .do 

•037 

1 

4N.. 

1  W... 

St.  Louis.  Iron  Moun-  '  Hart  Weil  Co 

house). 

1 

tain  and  Southern                                     j 

Rwy.                                                              1                                        : 

•  For  additional  date  see  "  Descriptive  notes."  following  this  teble. 

oGeol.  Survev  Louisiana,  Rept.  of  1902.  p.  211. 

6  Pump  repairer,  St.  Louis,  Iron  Mountain  and  Southern  Rwy. 
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Louimaruif  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)-Continued. 


Height 

Approxi-|  water 
mateelc-l  above 
vationofl  (  +  )  or 
surface,  'below 
(-)the 
groand. 

Yield  per  min- 
ute. 

1 

Depth  of 
well. 

Depths of 
principal 
water- 
bearing 
strata. 

Geologic 
horizon 
of  water- 
bearing 
strato. 

Quality. 

Remarks. 

1  Diame- 
i  terof 
1   well. 

Flow. 

Pump. 

No. 

1  Inches. 

Feet. 

;               1 
Feet.     1    Feet.   ,     Feet. 

OalU. 

QalU. 

(          20 

1 

Quaternary. 

do 

Sabine 

do 

Alkaline.. 

1 

'    f^^ 

485 
360 

75       +  40  iJ           65 

1 

do.... 

Soft 

do.... 

Drilled  in  1801 

5-3i 

75 

H  280-485 
+  40  1    280-360 

50    1         50 
50    ,          50 

[DrUlcdinl892;  casing  80 
1    feet. 

021 

7-3i 
5-3^ 

400 
385 

75 
80 

Flows.'    250-400 

20    1         60 

do 

do 

Very  soft . 
Soft 

Drilled  In  1901 

922 

Temperature     71®    F.; 
completed  in  1892. 

023 

1     '  *  * 

4 
Mi 

400± 
375 

82 
85 

...do 

30 
3 

.do 

..     .do..   . 

024 

M„   1 



do 

do 

Used  for  factory  and 
drinking. 

025 

'               1 



400± 
260 

...do 

do  .  . 

Three  wells .... 

026 

4 

do - 

do 

Completed     February, 

027 

1 

1         ^^ 

38  ) 

this  farm. 

50 
44 

44 

28 

' 

028 

1 

1        157 
1         63 

42 

020 

1 

39 

2-8 

14^165 

I^arge  . 

Quaternary. 

Palatable  for  drinking 
in  some  cases;  used  for 

030 

machinery   on  sugar 

and  cotton  plantation. 

1 

170 

i 

.do 

Good 

All   alluvial;    water  in 
sand  and  gravel. 

031 

1 

1 

190 

' 

do 

do.... 

Water    in     sand     and 
gravel. 

032 

1 

1 

1 

1 

1       n 

473 

78   l'-^  »0 
jl/-  60 

lOi-l 

1 

Catahoula . . 

Soft 

033 

4-2J 

560 

77    l'-^  ^2       5^5^^ 
I/-I38   J 

50±          118 

d" 

do.... 

Well  No.  1 

034 

10-4 

760 

"    1/-110 

540 
620 
760 

70±          121 

'^-- 

Well  No.  2 

035 

2 

606 

76    I'^'"^- 
I/-   49 

1          do 

do.... 

036 

1 

'         ;' 

6-4 

858 

75  1 850 

1 

Abandoned 

937 

( 
J 

rAnn.  Rei 
*  Sec  "  Des 
r  In  1898. 
f  August  6 

)t.  Chief 
loriptive 

,  1902. 

of  Eng. 
notes." 

for  1902,  pp.  1 

5(i4-1566. 
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WelU  and  springs  in  southern  ArkansaSj  northern 

LOUISIANA 


No. 


Location. 


Town- 
ship. 


RAPIDES  PARISH— con-  ! 

tinued.  | 

«g3g  I  Alexandria  (Sixth  and  L  ^^ 
I    Monroo  streets).       li 


.do. 


•930 

•WO  ;  Alexandria. 

•Wl     Ball 

942     Boycc 


•943 


945 
94C 


.do. 
.do. 


.do. 
.do. 


4N. 
4N. 

6N. 
5N. 

5N. 
5N. 

5N. 
5N. 


Range. 


•047     Lamothe.. 
948     Lecomptc. 


1  \V. 

1  W. 
IW. 
IE. 
3  W. 

3W. 
3  W. 

3W. 
3W. 


Sec- 
tion. 


Owner. 


(Alexandria   Ice   and 
Storage  Co. 


.do. 


Driller. 


Authority. 


•Andrews  Well  Co. . .   Jas.  Drouant « 


HartWellCo G.  D.  Harris 6... . 

Sonia  Cotton  Oil  Co. .! |  Ira  W.  Sylvester . 

Ball  Sawmill  Co Shanks  &  Smith I  Oscar  Shanks 

Texas     and     Pacific     Hart  Well  Co '  L.  B.  Hart 

Rwy.  I 

do do do 


I 
Boyce  Ice  Manufac-   D.  J.  lleidrich. 

turing  Co. 


IN. 


M.  Grillett<' do 

I  Boyce  Cotton  Oil  and  1  jlH.  P.  llaynes,  presi- 

Manufactnring  C-o.    J  il    dent. 

L.  C.  Sanford L.  C.  Sanlord 


IE Corporation    of    Le-   Ira W. Sylvester, con- 

i      compte.  j      suiting  engineer. 


940     Loyd... IN..;  IE ■  Postmaster 

•950     Pineville i  4N 


IPineville       Develop- 
ment Co. 


General 

F.  S.  Iloyt,  president. . 


•951    do ,  4N. 

•952     Rapides I5N. 


1  W State  Insane  Asylum.    Oscar  Shanks Oscar  Shanks. . 

2  W...^ C.  A.  Morrow C.  A.  Morrow. 


•953  : 


.do. 


4N..    2W. 


.do. 


I 


.do. 


954  Richland 

955  Springhill !  4N. 


General Postmaster. 


♦956     Zimmerman 5N..   3W., 


RED  RIVER  PARISH. 


957  Coushatta I 

958  Coushatta.    10   miles  '  12  N  .j  8W... 

east  of. 

959  Coushatta ' 

♦960     Lake  End UN.    9W.... 

9t)l      WilsoTi UN      9W... 


22 


10 


.do. 


.I4W...       1.2     J.  A.Bentley  Lumlwr  ,  J.  A.  Bentley. 

Co.  t 


.do. 


General Postmaster. . 

i  J.W.Martin. 


Armstead Chas.  Stoer Chas.  Stoer... 

Atkins  Bros Stot»r  A-  Backus Chas.  Stoer. . . 

J.  W.  Martin. 


♦  For  additional  data  set*  "  Di»8criptive  notes."  following  this  table. 

fl  Foreman  for  Andrews  Well  t\.. 

6  Water-Sup.  and  Irr.  Pat>er  No.  101.  V.  S.  (ieol.  Sur\-ey,  1904,  p.  21). 

c  Pn»ssun»  stated  to  be  lo  pounds  when  first  drilled:  lowers  on  pumping  to  —40  feet:  casing.  200  feet  long. 
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Louisiana  f  and  adjaceTit  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)-<:ontinucd. 


Ueleht ,  Yield  pi-r  min- 

ADDroxi     waLr   I>ppth8  0f     _       "^ !  Geologic 

^^\^  Tbove    principal  '  horizon 

.leeie-    above      .„„♦__   ,  ^               ^  of  water- 


well. 


well.       vation of   ( -J- )  or  i  Zl^;'' 
Hiirf«/H>      Vm'Iow     war  ng 


surface.  ,  Inflow 
(-)  the 
ground.' 


strata. 


Flow.  I  Pump. 


lx»aring      I 
strata. 


Quality. 


Remarks. 


No. 


I 


Inches. 


si 


6-4 
8 

2 
3i 


Feet.     1 

580      I 

62H-  ' 
927 

110       . 
365 

300+ 

I 

810 

I 
302 

1 
280  I 
279      L 

105 
125 


Feet. 


720 
100 
230-f- 
...I     1,020 
2  I  96-106 


323 

I 
.1    20-30 

Spring  . 


I 


4 

4-2i 


175 


I 


77 


Feet. 


-60 


77 ; i 

77     Flows.' 

..J I 


Fert.     I  Oalls.  i  Oallx. 

480  j I        60 

580   i 


Catahoula . .  I Abandoned . 


853-927 


125   1  Catahoula 


I 


145 


Soft.. 
Large.!  Quatemar>'..  Hard. 


-60  I    310-365    1 '  Drilled  In  1899. 


85 


+  15  I 

i 

+  18  ij 


300 


100 


Catahoula..    Soft I  Temperature,    60°    F.; 


•I 


drilled  in  1898. 
}Drilledinl898... 


300 do do. 

802. Catahoula?,  i  Brackish  .J  | 

c+34  I    292-302  ' |       30+    Catahoula..    Soft i  Drilled  in  1900;  used  for  j 

I                               i  ,      ico  manufacture;  cas-  ; 

i                                              ,  !      ing,  200  feet. 

Flows.' do do 


+  7 
-  8 


f     d30    1 
I       Mil* 


.do. 


I 


•i:. 


j^        I  j  Used  for  drinking  only;  ;J 


'[    completed  in  1899. 


90   I    -  8 
1    -18  1 


75 


I 


96-105   Large.!  Quatemary.i  Hard. 


I 


100+ 


•do. 


.do.... 


Completed  in  1902;  pro- 
nounced an  excellent  ' 
water. 

Many  large  springs 

Test  wells  for  oil 


86  I 


85 


-20 

1-20 
-  5 
Flows. ' 
(?) 


94-104    1  Largi; .    Quaternary.    S 1  i  g  htly     Four  wolls  completed  in 

hard.  1900. 

•    96    do do do 1 

108 Catahoula..    Soft I 

280    do do I 

320? I 

Quaternary.    Hard,  al-    / 

kaline. 
Soft '  Supplies  watering  tank 


94  I    /+25 

I 


I 


175 


of  Zimmerman,  Lees- 
I  I  ville     and     Southern 

i  '  I      R.  R. 

,|     ^^  il '  Catahoula..! do I  Temporatum,    August, 

I       i'2    f 


I  I 

25-50       ' I Quaternary.!  Hard. 

Spring 


1902,  58*'  F.;  used  for  | 
drinking  only. 


I 


Brine Salt  spring,  with  gas. . . 

I 


*140 

287.  5  127  H      - 24 Sabine Brackish  .  i  Abandoned 

Shallow ,  Flows do i  Ever-flowing  well. 

d  In  1899.  9  August,  1902. 


'  August  12,  1902. 
/In  1897. 


A  .\l80  reported  300  feet. 


938 

939 
940 
941 
942 

943 
944 

946 
946 

947 
948 

949 

950 

961 
962 

953 

964 
966 


966 


967 
968 


960 
961 


220      GEOLOGY    AND   UNDERGROUND   WATER   OF   LOUISIANA    AND    ARKANSAS. 

WdU  and  apringa  in  southern  ArkansaSj  northern 

LOUISIANA 


No. 


962 


964 

965 

♦966 

967 


♦969 

^  970 
'♦971 

♦972 

973 

♦974 
♦975 


Location. 


Town- 
I  sliip 


Rango. 


RICHLAND  PABISH. 

Delhi '  17N. 

Holly  Ridge '  17  N  . 


SABINE  PARISH. 

East  Pendleton 6  N . . 

do :  6N.. 

Lorlng '  7N.. 


Many 

Myrlcks  Ferry. 


7N.. 
9N.. 


9E. 
8E. 


14  W. 

13  W. 
12  W. 

11  W. 

14  W. 


Sec- 
tion. 


Negreet 5N 


Negreet  Salt  Works.. 
Noble 


Pleasant  Hill. 


5N.. 
8N.. 


9N..    12  W.. 


Plymouth 7N..    12W.. 


Zwolle I  8!i. 

ST.  LANDRY  PARISH. 

iMelville,     12     miles  jLg 
I    south  of.  il 


13  W.. 


7E. 


TENSAS  PARISH. 

976     BuckHidge. 
977 


♦978 
979 


980 
981 


St.  Joseph •  • 

i 

UNION  PARISH.  I 

I  Ouachita  River(  Loch  1 
I    Lomond).  | 

Randolph 23  N. 

VERNON  PARISH. 

Hawthorne 3N..i  9W... 

Pickering ' ! 


3E.. 
3W. 


12  W.. 


13  W.. I        24 
13W.. 


29 


Owner. 


Cotton  gin 

Vicksburg,     Shreve- 

port    and     Pacific 

Rwy. 


Saltworks 

do 

Bowman-Hicks  Lum- 
ber Co. 
J.  T.  Sirmon 


D.  M.  Foster. 


Trigg  Lumber  Co. . 


Driller. 


L.  B.  aiflord  WeU 
Co. 


D.  M.  Foster. 


L.  B.  Clifford  Well 
Co. 


John  Ferrell. 


I  Bowman-Hicks  Lum-    L.  B.  Clifford  Well 


berCo. 


I      Co. 


H.  J.  Allen  Lumber  Co 


Latannier  Oil  Co 


U.  S.  Eng.  test  boring. 
Summit  Lumber  Co. . 


Lumber  company . 
....do 


Authority. 


Mr8.A.  K.Hawley... 

R.  B.  Coxe,  superin- 
tendent water  divi- 
sion. 


A.C.Veatcha 

do 

W.  A.  Shields,  super- 
intendent. 

Dan  Vandegaer,  par- 
ish surveyor. 

E.  W.  HUgard  e 


D.  M.  Foster. 


A.C.Veatcha. 
L.B.  Clifford.. 


Dr.  O.  Lerch<i. 
S.  Smith*.. 


1° 


—   Coze,    superin- 
tendent. 


Oscar  Shanks.. 


F.  L.  Maxwell. 
A.  Blanche 


M.H.Marshall/.. 


(L.  B. 
I    Co. 


Clifford  Well 


i  L.B.Clifford. 


! ! Pickering. 

♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table. 

oGeol.  Survey  Louisiana.  Rept.  of  1892.  p.  90. 

ft  See  "  Descriptive  notes." 

c  Supplementary  and  Final  Report  of  a  Geological  Reconnaissance  of  Louisiana,  New  Orleans,  1873,  p.  22. 
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Loumanay  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)-Contlnued. 


Approxi- 
mate ele- 
vation of 
surface. 

* 

Feet. 

95 

88 



Height 

water 
above 
(+)or 
below 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Oeologio 
horison 
6t  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow. 

Pump. 

No. 

Inches,  j     Feet. 
825± 

.     ...  '          64 

Feet. 
Flows. 

Feet.     ■  GaUs. 

Oalls. 

Sabine 

Quaternary. 

Brackish  . 
Hard 

962 

-  24 

24-  62  1 

100 

963 

Shallow. 
....do... 

Brine 

do 

Abandoned  salt  works. . 
do 

964 

1 

965 

6 
8 

4 

(         4 
I         6 

{         4 
1         5 

8-6 

704 
110 
Shallow . 

630 

Shallow . 
400 

22 

521 

120 
195 

2,103 

135 
100-135 

50 

206 

280 
740 

285 

-100 
-60 

w 

30 

Sabine 

Soft 

Good 

Brine 

Water  from  11  different 

sand  beds. 
Used  in  boiler 

966 
967 

Salt  and   soda   works 
during  the  war. 

Temperature,  70»  F 

Abandoned  salt  works.. 

968 

173 

-    8 

+    1 

+    1 

.  +  18 

167 
212 
350 
630 

30 



Sabijie 

969 

Brine 

970 

275      1 

1 

1 

160 

Fafr.. 

Sabine 

971 

Ferrell's  mineral  well . . . 

973 

277.5 

203 
203 

-100 

-  12 

-  16 

Flows. 

I  360-380 

418-430 

492-520 

100-120 

1  100-120 

1          190 

{  637-555 
11450-2000 

!•••■■■• 

Large. 
..  do.. 

25 

55 
55 

Sabine 

do 

jSalty;  al- 
kaline. 

973 

974 

do 

Pure;  soft. 
Sulphur  .. 

Good 

976 

Large. 
...do.. 

Quaternary. 
do 

976 

Iron 

977 

1        48.8 
I        47.5 

140 

1 

978 

pFlow.,}  200.206 
*-  16 

Cockfleld... 
Catahoula . . 

Slightly 
alkaline. 

[Two  wells 

979 

980 

223 

;:;:::::::::::::::;::::::: 

None. 

1 

981 

d  Geology  and  Agriculture  of  Louisiana,  pt.  2,  1894,  pp.  118, 119. 
<  Foreman  for  L.  B.  Clifford  Well  Co. 
/  Rcpt.  Chief  of  Eng.  for  1902,  p.  1566. 
gin  1901. 
A  In  1902. 
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Wells  and  apringa  in  southern  ArhanttaSy  northern 

LOUISIANA 


No. 


Location. 


ITown- 
ship. 


Range. 


WEBSTER  PARISH. 


I 


♦982 

♦983 

984 

084A 

♦985 

♦986 
987 

♦988 

♦989 
♦990 

♦991 
992 

993 

♦994 

♦995 
996 

997 


♦999 


1000 


Bifltincau Salt  Works.'  18N.|  10  W. 


Cotton  Valley 21  N  .    10  W. 


I 


Dubberly. 


Long  Springs 19N.|9W... 

MInden 19  N  .   9W... 


Sec- 
tion. 


.do ;  19N.I  9W... 

.do I  19N.   9W... 


.do 19N. 


9W.. 


SprlngHill |23N.    11  W, 


Yellow  Pine !  17  N  .   9W... 

WEST  BATON  ROUGE     |  ! 

PARISH.  I 

Baton   Rougu  June-  I  8S...|  12E  .. 

tion. 
Lobdell 78...    12  E  .. 


I 

WEST  CARROLL  PARISH.;  I 

Floyd I I 

WINN  PARISH.  I 

Drakes  Salt  Works  6.1  12  N  .1  5  W. .. 
Prices  Salt  Works ...    13  N  .  J*  ^-  •  * 

I         lUw... 

Pyburn I  13N.'  3  W... 

Tannehill I  12  N.'  3W... 


Winnfield . 


20-21 
28-29 

25 
30 
34 

22 


Winnfield,  2  miles 
south  of  (Cedar 
Lick). 

Winona 


Owner. 


Valley  Lumber  Co 

Valentine  Spring 


Minden  Lumber  Co. 


.do. 


Minden  steam  laun- 
dry. 

Minden  Cotton  Oil 
and  Ice  Co. 


Driller. 


Authority. 


A.  C.  Veatcha. 


L.  B.  Clifford  Well  |  L.  B.  Clifford. 
Co.  i 


L.  B.  Clifford  Well  '  L.  B.Clifford. 
Co. 

do do 

do do 


S.  G.  Webb,  president. 


I 


(Pine  Woods  Lumber     L.  B.  Clifford  Well  \U    ^  Clifford 

I    Co.  I      Co.  Il    *     ' 

Globe  Lumber  Co....  i  A.  L.  Pullin !  A.  L.  Pullin.. 


Texas    and     Pacific 

Rwy. 
....do 


General. 


North    Louisiana  i 

Lumber  Co.               I 
Hall  A  Legin I  J.M.Phillips 


Chas.  Anderson,  pump  , 

man. 
B.  S.  Wathen,  chief  I 

engineer. 


Postmaster. 


A.  C.  Veatchc 


A.  C.  Veatch  '. 


North    Louisiana  | 

Lumber  Co.  | 

J.M.Phillips 


Winnfield  ice  factory.  L.  B.  Clifford  Well  I  L.  B.  Clifford. 

Co.                         . 
' do ! do 


Pine  Tree  Lumber  Co. !  Pine  Tree  Lumber  Co. 


♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table, 
o  Geol.  Sur\'ey  Louisiana.  Rcpt.  of  1902,  pp.  81-99. 
6  See  also  No.  904,  Goldonna,  Natchitoches  Parish. 
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Louisiana^  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
(NORTHERN)— Continued. 


Diame- 
ter of 
well. 

Inches. 

Depth  of 
well. 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(-I-)  or 
l)plow 
(-)  the 
ground. 

Depths  of 
principal 
water- 
bearing 
strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Remarks. 

Flow.    Pump. 

1 

No. 

Feet. 
10-15 

271 

Spring. 

....do... 

Feet. 
140 

220 

Feet. 

Feet. 

Galls.     Galls. ' 

Nacatoch... 
Sabine 

Brine 

Soft 

S  u  1  p  h  u- 
reted. 

Iron 

Soft 

Salt  made  from  1850  to 
1892. 



982 

4 



-48       245-271 



55 

983 
984 

! 



Local  resort. 

984A 

4 

4 

8 

3 
4-3 

317 

247 
251 

115 

368 
1,015± 

110 

165 

40 

10-20 

100-200 

1,011 

6-15 
I        600± 

270 

700 

268+ 

454 

192 
192 

-28 

-28 
-48 

-  8 

f     -14 
1     -28 

247-317 
247 

115 
110 

Sabine 

do 

Used   for  sawmill  and 
drinking. 

985 
986 

::::::::-::. 

987 

190 

235 
190 

100-115 

228-270 
338-368 

50 

None. 

Large. 
...do.  . 

do 

do 

Soft;  iron. 
Soft 

Temperature,  65.3®  F  . . . 

Temperature,    66°    F.; 
lower  horizon  not  de- 
veloped. 

A  handoned   . , 

988 
990 

110 

Quaternary. 
do 

do 

Quaternary^ 

Well  fluctuates  with  the 

river. 
Water    in     sand     and 

gravel. 

991 

Good 

Poor;  hard 

Brine 

do 

992 

1 

Small. 

993 

If 

1 

Large. 

Saltworks  1800-1865 

Flow. 
+  35 

994 

1         10 

18  1 

1 

Cretaceous.. 
Quaternary** 

Sabine  . 

do.... 

do.... 

Temperature,  75"  F 

Salt  works  1840-1860.... 

Two  wells 

995 

1          4 
4 

i 

4 

210 
120 

120 

-18 

996 

-10 

Flows. 

140-270 

60 

do 

do 

Soft 

do 

Water    lowers    7    feet 
when  pumping  60  gal- 
lons per  minute. 

Shells  common  from  20 
to  490  feet. 

Large  amount  ot  gas — 

Too   much    quicksand; 
well  abandoned. 

1 

997 
998 

999 

1 

i 

210  i       -90 

1            60 
1          200 

Sabine 

1000 

e  Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  51-64. 

d  Leaks  from  the  Cretaceous  beds  into  the  bottom-land  silts. 

«  Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  64-70. 


224      GEOLOGY   AND   TJNDEBGBOUND   WATBB   OF   LOUISIANA   AND   ARKANSAS. 


WdU  and  springs  in  southern  ArkansaSf  northern 

MISSISSIPPI 


No. 


Location. 


Town- 
ship. 


♦1001 


1002 


1003 
1004 
1005 
1006 
1007 


A.DA.MS  COUNTY. 

Natchez 


.do. 


BOLIVAR  COUNTY. 

Cleveland 

....do 

O'Reilly 

Rosedale 

Shaw , 


I     CLAIBORNE  COUNTY. 

I 

♦1008  I  Port  Gibson 

COAHOIf  A  COUNTY. 

1009     Eaglenest 


22N. 
22N. 

21  N. 


1010  Jonestown 

1011  Lyon 

HOLMES  COUNTY. 


UN 


28N 


28N. 

27N. 


1012     Tchula. 
►1013  ' do.. 


♦1014   do. 

1015   do. 


ISSAQUENA  COUNTY. 

•1016     Mayersville 


LEPLORE  COUNTY. 


1017  I 


1U18     Greenwood. 


19  N 


.do :  19N. 


.do. 


I 


Range. 


5W... 
6W... 
5W... 


2E.. 


3W... 


3W.. 
3W.. 


IE. 
IE. 


19  N.!  1  E 


19  N 


IE. 


Sec- 
tion. 


21.... 
21.... 
23.... 


22... 


18. 


1021  I do 

! 

1022  Itubena j  19N.|  IVV...-  20.... 

1023  .....do 19N.!  IW...'  13 

1024  ,  MinterCity I  22N  .]  IW...! I  Illinois  Central  R.R. 


Owner. 


Natchez  Water  Sup- 
ply and  Sewer  Co. 


Natchez  ice  factory.. 


Sillers  &  Owens 

C.S.  Glassco 

O'Reilly 

City 

Yazoo    and    Missis- 
sippi Valley  R.  R. 

(Port  Gibson  water- 
works. 

James    L.    Alcorn's 
estate. 

Geo.  Rlchberger 

Lamar  Fountaine 


City. 


....do 

W.B.Jones. 


Mississippi  River 
Commission  test 
boring. 

General 


Waterworks 

Illinois  Central  R.  R . 


Ice  factory. 


T.J.Phillips. 


L.  J.  Young  &  Co . 
R.  W.  Balrd 


Driller. 


Z.  P.  Stutts. 


Wright  ABeU. 


Authority. 


Superintendent. 
L.C.Johnson  a. 


L.C.Johnson  a. 

do.o 

do.o 


Chas.  V.  Linstrom, 
superintendent  mo- 
tive power. 

tj .  H.  Fessell,  superin- 
tendent. 


L.  C.  Johnson  o. 


.do. 
.do. 


Z.  P.  Stutts 

L.  C.Johnson  o. 


.do. 


J.    B.    Cunningham, 
county  clerk. 


E.  W.  Hilgard  « 


G.    E.     Williamson, 
county  clerk. 


L.  A.  Dabney. 


General  foreman  wa- 
terworks. 


L.  C.  Johnson  o. 


.do. 


.do. 
.do. 


General  foreman  wa- 
terworks. 


♦  For  additional  data  see  "  Descriptive  note.**,"  following  this  table. 

a  Water-Sup.  and  Irr.  Paper  No.  102,  V.  S.  Geol.  Survey,  1904,  pp.  334-357 
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louiaiana,  and  adjacent  pprtions  of  Mississippi  and  Texas — Continued. 
(NORTHWESTERN). 


Diame- 
ter of 
well. 


I  Approzi- 
Depth  of  I  mate  ele- 


well. 


HeiKht  I 

waL  !?3?S?!S' 


lvationofK4-)or  bearimr 

,  surface,     below  S?fl^ 

l(-)  the'  strata. 

ground. 


I  Inches. 
8 


2  , 
4-2  1 


3-2  I 


Feet. 
1296-350 

517 
300 

1,000 

1,000 

1,002 

385 

100 


260 


825 


800 
975 


466 
1.125 


770      I 
470      I 


I  I 


132.9 

400 

700 
506      I 

i 

I 

650      I 

I 

650      ' 

I 
597  I 
365      ! 


Feet.     I    Feet. 


Feet. 


100±i 


90 
90 


139 
139 


i") 


173 


115 
115 


115 
115 


-40 

-  8 
-36 

Flows. 
...do.. 
...do.. 

-4-17 


Yield  per  min- 
ute. 


Flow.    Pump. 


Geologic 
horizon 
of  water- 
bearing 
strata. 


Quality. 


Remarks. 


aaUt.     OaUs. 


500 
264 

1,000 
1,000 


f    -60 
i    -60 


Flows. 


.do.. 
+35 


+  16 
+85 


60-130 
213-260 


826 


700 
970 


770 


130 
130 

130 

130 

130 
130 


Flows. 


...do. 


50  I 

70  I 


I  Catahoula.. 


Catahoula  7 
Catahoula . . 


S  lightly- 
hard. 
Hard.... 
Good 


76  I  Eocene I  Soft... 

.1        100  I do do. 


100  ; do 

300  i do 

Quaternary 


1 


600 


130 
200 


Catahoula . . 
Eocene 


.do. 
.do. 


.do. 
.do. 


.do. 
.do. 


do.... 

....do.... 
Hard,  iron 


Hard. 
Soft.. 


.do. 


.do. 
.do. 


Ezoelient , 
Soft,     al- 
kaline. 
Soft 


450 
550 


h45l. 


Flows. 


-f-40 

+  35 
Flows. 
...do.. 


350 
450  I 
600  |. 
340 
500 

eoo 


300 
400 


275 


250 


Eocene. 


348  I 
400  i. 


100  I. 


.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 


Soft. 


Soft. 


.do. 

.do. 
.do. 
.do. 


4  8-tnch  wells;  1  6-inch 
well. 


Drilled  in  1901 

do , 

do :.. 

Drilled  in  1902 , 

Water  in  gravel;  sup- 
plies watering  tank. 


No. 


Drilled  in  1887. 


Average  of  20  wells  sunk 
in  1898. 

Well  sunk  in  1898 


The  Buhrstone  is  re- 
ported at  a  depth  of 
200  feet. 


b  Elevation  of  Illinois  Central  Railroad  station,  '16  feet. 

c  Ann.  Rept.  Miss.  River  Com.  for  1883:  48tb  Cong.,  1st  sess..  House  Ex.  Doc.  No.  37, 1884,  p.  490. 


1001 
1002 


1003 
1004 
1006 
1006 
1007 


1006 


1009 


1010 
1011 


1012 
1013 


1014 
1016 


1017 

1018 
1019 

1020 

1021 

1022 
1023 
1024 
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WeUs  and  springs  in  southern  ArJcansas,  northern 
MISSISSIPPI  (NORTH 


No. 


1025 

1026  ' 

1027  I 

1028  I 
1029 
1030  I 
1031 
1032 

1033 

1034 

1085 
1036 

1037 

1038 


Location. 


I  Town- 
!  bhip. 


^^^«^\  tU^n. 


QUITMAN  rOUNTY. 

Belcn 

do 

Riverside 


SUNFLOWER  COUNTY. 

Dockcry 


! 

28N.:  2W...    28.... 
28  N. I  IW...^  29.. 

28N  .1  1W...I  35.. 


Doddaville . 
Indianola.. 
Moorbcad . . 


Ruleville 

WARREN   COUNTY. 

Valley  Park 


Vickaburg. 


do L 

Vicksburg.  mile  south ,. 

Of.  i 

Vicksburg ' . 


.do. 


.  WASHINGTON  COUNTY. 


♦1039 

1040 

♦1041 


Greenville. 

do 

do 


1042     Longwood. 


1043  j 

1044  I 
1045 

1046 
►1047 


YAZOO  COUNTY. 

Bentonia 


Mechanicsburg 9  N . 

Satartia '  9N. 


YarooCity ! 

Yazoo   City,    1    mile  ; 
north  of. 


1048 
1049 


YasooCity. 
do 


3W. 
4W. 


Owner. 


Tumor  Bros. 

....do 

L.Marks 


Drillor. 


W.  A.  Dockery. 


aty 

C.  H.  Pond. 


Yazoo    and    Missis- 
sippi Valley  R.  R. 


.do. 


.do. 
.do. 


Vicksburg  Ice  Co . 
....do 


City  waterworks 

General 

Mississippi      River 

Commission      test 

boring. 
Yazoo  and  Mississippi 

Valley  R.  R. 


Capt.J.  F.  Powell.. 
Monroe  Kling 


W.  F.  Cummings.. 
Capt.  Z.  P.  Stutts. 


J  Waterworks. 


Authority. 


L.  C.  Johnson  a. 

do 

do 


W.  P.  Grcsham,  chan 

eery  clerk. 
do 


.do. 
.do. 
.do. 


Chas.  V.  Linstrom, 
superintendent  mo- 
tive power. 

do 


.do. 
.do. 


D.  W.  Flo weroe,  pres- 
ident. 
do 


Doctor  Walker.. 
E.  W.Hilgardc. 


Chas.  V.  Linstrom, 
superintendent  mo- 
tive power 


Z.  P.  Stutts 

....do 

Stutts  6i  Daris . . . 


Z.  P.  Stutts. 

....do 

...do 


Z.  P.  Stutts.... 
Stutts  <&  Daris. 


....do 

A.  F.  Daris. 


MichigaB  Pipe  Co  ..    Ceo. L.Wells. engineer 

Mississippi  Cotton  Oil  ■ E.  Shaefer.  manager 

Co. 


*  For  additional  data  see  '*  Descriptive  notes,"  following  thL«?  ta>)Ie. 
a  Water  Sup.  and  Irr.  Paper,  U.  S.  Geol.  Survey,  No.  Itr2,  1904,  pp.  I 


pp.  334-;«7. 
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Louisiana^  and  adjacent  porHons  of  Mississippi  and  Texas — Continued. 
WE8TERN)-Continued. 


Diame- 
ter of 
well. 


Depth  of 
well. 


T 


Approxi-j  water 
mateelev-l  above 
vationof  (  +  )  or 
surface,  below 
(-)  the 
ground. 


Depths  of 
prmclpal 
water- 
bearing 
strata. 


lnch€8.\  Feet.  Feet.         Feet. 

3  '  8tiO     Flows. 

2  !  724    ' 4-  50 

2  I  636    ! +  40 


Yield  per  min- 
ute. 


Flow.  I  Pump.  I      ^rt^ 


Oeologic 
horizon 
of  water-    i    Quality. 


Flows. 


700 
1.250 


.do. 
.do. 


Feet.       Oalls.  \  Galls.  | 

810  I         60  ' '  Eocene. 

650  1  55   1 do.. 

600  60  I do. 


Soft  . 


•I 


.do. 
.do. 


I 


.do. 


.do , 

.do jjSoft,     al- 

l    kallne. 


800    ' I I  None. 


Flows. ; i ^ I  Eocene  . 


Soft,     al- 
kaline. 


700-800     ...do. 


.do. 


100 


180 


900 


ih 


Quaternary  i  Soft. 


Remarks. 


No. 


Abandoned . 


Good  for  boilers. 


I  I 

.'Large.' '  Hard,  al- 

I  '  I      kaline. 


*l* 


200    ' I I Good. 


Not    suited    for   boiler 

purposes. 
Abandoned 


1,100     'Flows. 

I  i 

'  \b-  70 


220 


I 


1 


500    I 
125 

96    I. 


126 
126 


I 


I 


Small.  I '  Sabine Brackish  J  Temperature  70  "F . 


Large.  I Hard . 


I 


Used  in  ice  manufactun?. ' 


300  ;  Eocene Soft. 


Large.     Quaternary     Iron Water  In  gravel. 


100  :t 


588 
620 
588 

500    I 
635    ' 

740 

800 

1,254 

475 


250 

200± 

97 

250 
110 


110 

no 


(«>) 


-130 
-  40 
+  12 

-140 
+  20 


Flows. 
+     4 


I 
.  Large.  I  Quaternary   j  Good  boiler  water. 

'  I  '  1 


Eocene. 

do.. 

do.. 


I 


.do 

.do Mineral. 


Pumped  with  windmill.. 
Fine  for  drinking  and 

washing. 
Pumped  with  windmill. . 


.do ,  Wells  drilled  in  1899. 

.do I ' 


b  Varies  with  the  river 

e  Ann.  Kept.  Miss.  River  Com.  for  1883:  48th  Cong.,  Ist  sess.,  House  Ex.  Doc.  No.  37,  1884,  pp.  491-492. 


1025 
1026 
1027 


1028 
1029 
1030 
1031 
1032 


1034 

1035 
1036 

1037 

1038 

1039 
1040 
1041 

1042 


1043 
1044 
1045 

1046 
1047 


1048 
1049 
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Wells  and  apringa  in  aouthem  Arkantuu,  northern 

TEXAS (NORTH 


No. 

Ix)catioii. 

Owner. 

Driller. 

Authority. 

1 

1060 

ANDERSON  COUNTY. 

Palestine 

International    and    Great 
Northern  R.  R. 

1  Palestine  Water  and  Power 
1    Co. 

Palestine  Oil  Co 

L.   Tice,  general   superin-  ' 
tendent.                               i 

H.  L.  Wright,  receiver | 

1 

J.L.Mayoc 

♦1061 
1052 

Palestine,  4^  miles  from 

Palestine,  10  miles  east  of. . . 

JAmerican  Well  Works... 
J.  L.Mayo 

1063  I  Palestine '  Palestine  Ico  Co. 


ANGELINA.  COUNTY. 

♦1064  I  Angelina     River     (Nancy  ! 
j      Lang  League) .  | 

1066  i  Grahams  Saline. 
♦1066 

1067 


Palestine  Ice  Co. 


A.  C.  Veatch. 


Lufkin 

Popher ...:  EliOillins. 


.  I  Savage  Bros. 


Popher,  IJ  miles  north  of . .  .1 ' do 

BOWIE  COUNTY. 

De  Kalb,  13  miles  north  of,     S.  L.  Moore 


at  mouth  of  Mill  Creek. 

New  Boston I  Town  of  New  Boston. 

do ' 


1068 

♦1060 

1060 
1061 

1062 
1063 
1064 

♦1066 
♦1066 
♦1067 

♦lOflB 

♦1069  I 
1070  I  Wamba [  "Dripping  Springs"  « 


Postmaster. 
EliOillins... 


Pope  7 :  Cass  Pope 

Rolyat,  4  miles  north  of 

Rolyat,  3  miles  west  of ■  I.N.  Phillips. 


Rolyat I  Postmaster 

do I  J.H.Williams.... 

Texarkana<( Texarkana  Ice  Co. 

I 
Texarkana Jack  Weed 


.do I  Creosote  Plant. 


1071 


.do I  "Tanyard  Springs". 


Hudson  &  Cornelius. 
John  Lowdemilk 


Hudson  &  Cornelius. 


John  Lowdemilk. 
C.  A.  Berkshire... 


Cass  Pope 

Postmaster. . . 
I.  N.  Phillips. 


J.  H.  Williams... 


.    Postmaster 

.!  J.  H.  Williams. 
.1  R.  A.  Munson.. 


John  Lowdemilk John  Lowdemilk . 


I 


Superintendent. 

Postmaster 

do 


♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table. 

a  Well  No.  1. 

5WeUNo.2. 
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Louisiana  f  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 

EASTERN). 


Diame- 
ter of 
well. 

Depth  of 

Approxi- 
mate ele- 
vation of 
surface. 

Height 

water 
above 
(+)  or 
below 
(-)  the 
groimd. 

Depths  of 
principal 

water- 
bearing 

strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 

of  water- 
bearing 
strata. 

Flow. 

Pump. 

QuaUty. 

Remarks. 

No. 

Inches. 

I        ^ 
8-6 

6 
I         ® 

6 

Feet. 
650 

.400-444 

310 
560 

Feet. 
495 

400 

Feet. 
-200 

Feet. 

OaUs. 

GaUs. 
Small. 

j  «120 
I   U30 

Sabine 

Drilled   in  1877-8;    not 

1060 

235-440 

116-121 

200-260 

I      -560? 

fl  r  0  n  , 
]    slightly 
I    hard. 

used. 

1 

1051 

1 

Test  well  for  oil 

1052 

495 

-  80 

• 

100 

Sabine 

Iron 

Brine 

Casing  300  feet 

1063 

Abandoned  salt  works.. 

1064 

Springs. 
1,300± 
312 

...do 

..  ..do 

1055 

Abandoned 

1056 

-    1 

Salty 

do 

Oil    test    well.    SUght 
amount  of  inflamma- 
ble gas. 

Saltlick 

1057 

1058 

2 

3i 
5 

6 

6 

■8 
6 

3 

425 

536 
1,200 

19a  5 
247 
165 

119 
140 
63 

550 

65 
Spring. 
....do... 

-    2 

500-536 
+600 

145-196 

Very 

Abandoned 

1059 

352 
352 

--  60 
-  60 

Nacatoch... 
do 

Salty 



1060 

do 

Used  for  watering  stock; 
casing,  200  feet. 

1061 

Soft 

1062 

None. 

1063 

-  60 

-  49 

-  20 

-  20 

-  0 

Nacatoch... 
do 

Hard,  al- 
kaUne. 

Soft 

Salty 

Drilled  in  1900 

1064 

Drilled  in  1902 

1065 

136-140 
33-63 

136 

550? 

20-60 

do 

1066 

Large. 

Sabine 

....do 

Soft .... 

1067 



fArkadel- 
i    phia  ? 
lAfayette  ?. 
do 

1068 

Black  clay  below  60  feet. 

1069 

1070 

do 

1071 

e  Second  Ann.  Rept.  Geol.  Survey  Texas,  1890,  p.  307. 
d  See  also  Nob.  478-480A,  Texarkana,  Miller  County,  Ark. 
<  See  discussion  under  No.  478. 
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Wells  and  springs  in  southern  Arkansas^  northern 

TEXAS  (NORTH 


No. 


Location. 


Owner. 


Driller. 


Authority. 


1072 


1073 


1074 


1075 


CAMP  COUNTY. 

Pittsburg 


W.  C.  Ilargrove  et  al . 


.do. 


Arkansas  and  Texas  Con- 
solidated loc  and  Coal  Co. 


W.  C.  Hargrove 

£.  L.  Wells,  jr.,  manager. 


CA8S  COUNTY. 

Hughes  Spring 


Viola 

CHEBOKEE  COUNTY. 


Hughes  Spring 

Bauguss  Mineral  Springs. 


1076 
1077 

1078 

1079 
1080 
1061 


1082 

1063 
♦1084 

♦1065 

1086 
1067 

1088 

♦1069 
1090 

♦1091 


Circle.. 
....do. 


Jacksonville. 


A.  C.  Pealeft. 
do 


J.  R.  Mitchell,  postmaster. . 
do 


Lone  Star,  4  miles  south  of. 

Morton , 

Rusk 

FRANKLIN  COUNTY. 

Mount  Vernon 


Ice  factory 

J.  W.Boaird 

Arkansas  Lumber  Co I  P.  M.  Granberry  Si  Co.. 

East  Texas  Penitentiary.  ..1 


I 


Postmaster. 


St.     Louis    Southwestern 
Rwy. 


GBEGO  COUNTY. 

Gladewater,  2  miles  cast  of. 


Longview . 


J.H.Simmons 

Longview  Ice  Co. 


J.  J.  Conner 

Arkansas  Lumber  Co 

W.  M.  Lacy,  assistant  su- 
perintendent. 

A.  J.  Patton,  county  clerk. . 


J.H.Simmono. 


HARRISON  COUNTY. 

Marshall 


Marshall,  3  miles  northeast 

of. 
Marshall 


Marshall,  6  miles  west  of Hynson's  Iron   Mountain 

Spnng. 
Marshall,  9  miles  south  of. .    Roseborough  Spring. 


Arkansas  and   Texas   loe 
and  Coal  Co. 


City  waterworks. 


.do W.J.  Roseborough,  sr. 

I 

.do ! do 


♦1092    Marshall,  16  miles  from I  Montvale  Springs Wm.  Kennedys. 


E.  L.  Wells,  manager. 


E.  L.  Wells,  manager. 


E.  L.  Wells. 
....do 


A.C.  Peale. 


Wm.  Kennedy  / 

W.  J.  Rosborough,  sr. 


.do. 


♦For  additional  data  see  "  Descriptive  notes,"  following  this  table. 

o  Lowers  to  70  feet  when  pumped. 

6  Bull.  U.  S.  Geol.  Sur\ey  No.  32, 1886,  p.  135. 

c  Marshall  station,  366  feet. 
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Louisiana,  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
EASTERN;— Continued. 


Diame- 
ter of 
well. 


I  Approxi- 

Depth  of ,  mateele- 

well.     Ivationof 

surface. 


water 
above 
(-»-)  or 
l)clow 
(-)the 
ground. 


Inches.       Feel. 


216 


Feet. 


I 


300    I 

fiOO    ' 

38C 

360 

100+ 

600 


I        386     I 


400     I. 


310 


500+ 
90 


208 


60 

150 

1,000± 


330i 


250± 
250  h 
(0 


IIeii;ht  '      Yield  per  rain- 

"'      Depth,  ol[__:!l!^ 

principal  |  i 

water-   I  i  ' 

bearing     p,        I  p  I      tearing 

strata.      ^'°^-  ,  *^"™P- ,       strata. 


Geologic 
horizon 
of  water- 


Quality. 


strata. 


Feet. 


Feel.        Oalls.  i  Oalla. 


220 

750 

1,700 

-20  I  150-216 


140 


ISoft. 


fSablne 

Nacatoch . . . 
Sub-Clarks- 
ville.  ) 

50     Sabine ' do. 

1 


ii. 


Flows. I  Large.' 


Sabine. 


No  flow 


Noflow: 


Spring. 


4  I 


.do.. 
200 


6-4  450    I . 
I  Spring..!. 


Flow.., 
Noflowl 


Sabine. 


.'Not 

I     any 


Large. 


C  h  a  1  y  b- 
eate. 


Mineral. 


Remarks. 


No. 


[Cased  to  400  feet;  drilled 
I    in  1900. 


Local  resort  . 
....do 


Test  for  oil , 

Water     carries     large 

amount  of  sand. 

No  water 

Abandoned 

Bit    caught    and    well 

abandoned. 


.!  Large. 


350?  I 
45-80 


80  ,  Sabine. 


25 


.do. 


f^»-100     ;     ''^^]sah\nc.. 

[150-180     ^50    J 

Small. I  Sabine?. 

...I  Large. I  Sabine.. 


150 


I 


-75  i 


i5o± : 

:350     I 


.do. 


S 1  i  g  h  1 1  y|  At  Obyrne's  switch, 
mineral,  i 


I 


Drilled  in  1892. 


Alkaline.. I^h'*^   ^'^"«'    tempera- 
1    turo68°F. 


Three  wells. 


.J  Sunk    about    1890    l>y 

I      waterworks  CO n- 
tractor.  seeking  arte- 
sian water. 
Chalyb-    Temperature    56'     p.; 
eate.        t     local  resort. 

do.... 

Slightly 
salty. 

I  Test  well  for  oil;  incom-  'I 

I    plete.  |J 

Potash...    I>ocal  resort I 


d  Without  strainer. 

«  With  strainer. 

/Second  Ann.  Kept.  Geol.  Survey  Texas,  for  1890,  1891,  pp.  158-159. 

^Op.  cit.,  p.  159. 


1393— No.  4()— 06 17 


1072 
1073 

1074 
1075 

1076 
1077 

1078 

1079 
1080 
1081 

1082 

1083 
1084 

1085 

1086 
1087 

1088 

1089 
1090 

1091 
1092 
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Wells  and  springs  in  southern  Arkansas^  northern 

TEXAS  (NORTH 


No. 


Location. 


HOPKINS  COUNTY. 

♦  1093  '  Sulphur  Springs 


1094 
►1095 


HOUSTON  COUNTY. 

Crockett 


Kennard . 


I 


1096 
1097 


JASPEB  COUNTY. 


Dooms  Saline  . 


Oil  Spring,  Joseph  Conn, 
headright. 


I 


MARION  COUNTY. 


♦1098  I  Jefferson. 


♦1100 

1101 
♦1102 
♦1103 

1104 


MORRIS  COUNTY. 

Omaha,  4  miles  from 

NACOGDOCHES  COUNTY. 

Chireno , 


Owner. 


Driller. 


Authority. 


:  ! 

Sulphur  Springs Wni.  B.  Baxter. 


Mary  Allen  Seminary. 


J.  B.  Smith,  president. 


Louisiana  and  Texas  Lum-   J.  M.  Martin,  superintend- 

ber  Co.  ent. 


A.C.  Veatch. 
do 


J.  M.  Deware ' [  County  clerk. 


do... 

Garri.son . 


Melrose,    1    mile   south   of 
(E.  A.  Day  place). 


Oil  City. 


1105    do 

110(i  I  Tolivor 

I  PANOLA  COUNTY. 

♦1107  I  Cozart 

POLK  COUNTY. 

1108     Moscow,  4  milos  from. . 


M.  C.  McCollum |  M.  C.  McCollum 

I 

j 
Mammoth  Oil,  Mineral,  and  ' i  Mammoth  Oil,  Mineral,  and 


Land  Co. 


Land  Co. « 


General Postmast^^r. 


I 


Joseph  B.  Walker  fc. 


I 


I 


Lubricating  Oil  Co do. 


Petroleum  Prospecting  Co. . ' do. 


.do. 


♦1109  .  Valda,  5  miles  west  of. 


Valda. 


Brown  Springs. 


.do. 


B.  W.  Pye,  postmaster | 

I 

Jos*»ph  B.  Walker  <• 


T.  L.  Hackney I  M.  T.  Illckman,  postmaster 


Wm.  Kennedy  d. 


I 


♦  For  additional  data  see  **  Descriptive  notes,"  following  thi5  t 

odeol.  Survey  Louisiana.  Kept,  of  1902,  pp.  126-127. 

6  Second  Ann.  Rept.  Geol.  Stirvey  Texas  for  1890, 1891,  pp.  270 


A.  B.  Garvey,  county  sur- 
veyor. 
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Louisianaf  and  adj<icent  portions  of  Mississippi  and  Texas — Continued. 
EASTERN)— Continued. 


I  Height  I  !  Yield  per  rain- 

^^?^r'^PtbofimSS:?li"i  Id  '^^S''  ^  '    o'f  wa£?. 

^^,f  '     well.       vationof,r4-)ori  i^lJI^-   I  of  water- 

^®"*  ,  surface.  |  below  I  !^rataf  '  ^^°^- 


f  Op.  dt.,  p.  251. 

d  Hull.  U.  S.  Geol.  Survey  No.  212,  19<)3,  pp.  54-56. 
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WeUs  and  springs  in  southern  ArJcansaSf  northern 

TEXAS  (NORTH 


No. 


Location. 


Owner. 


!  BED  RIVER  COUNTY. 

♦  1111     Clarksvillo  (public  squart") . .   Corporation  of  Clarksville. 


Driller. 


I 


I 


Authority. 


Frank  B.  Mason,  mayor. 
do 


♦1112     Clarksville,  i  mile  south  of do 

1113  Clarksville Ice  factory ' do. 

1114   do H.J.  Hatch ' R.J.  King,  postmaster 


1114A do Clarksville  lei'  Co Clarksville  Ice  Co. 


♦1115     Kiomache. 


I 
S.J.Wright ' S.J.Wright 


1115A   Lydia,  4  miles  south  of W.  S.  Perkins Postmaster 

1116 


! 

1117 
1118 
1119 

♦1120 


Manchester 

RUSK  COUNTY. 

General 

Mount  Enterpristj D.  W.  March . 


do 


R.  n.  Thompson,  county 
surveyor. 


Stevens Martin  Baysinger , 

SABINE  COUNTY.  I 

Robinsons  Ferry,  l"i  miles  !„     ^   ■  ^.    ,  .  ^..  L 

1  East  Texas  Timlier  and  Oil  i  ,„ 
cast-southeast  of  Hemp-  1^  JW. 


hill. 

SAN  AUGUSTINE  COUNTY. 


^f 


Co. 


1121 
1122 


1123 


1124 

1125 

1126 

♦1127 


1128 


Denning 

San     Augustine,    6    miles 
south  of. 


A.  Turner. 


W.  A.  Turner. 


Andrew  Phillips. 


SHELBY  COUNTY. 

Timpson T.  C.  Whit<»-side  et  al. 

SMITH   COUNTY. 


Savage  Bros. 


j  County  surveyor. 
W.  W.  Lawrence. 


T.  C.  Whiteside. 


Llndale,  near  county  farm. '  John  Dickerts 

Tyler '  Tyler  Ice  Co 

do do 

do Col.  W.  8.  Hemdon. 


J.  A.  Tucker. 


♦1129 


TITUS  COUNTY. 

Mount  Pleasant H.  W.  Cheney  et  al '  H.  W.  Cheney. 

WOOD  COUNTY.  i 

Mineola •  City  of  Mineola i  Dr.  A.  Patton. 


County  clerk 

Col.  W.  8.  Hemdon. 


♦  For  additional  data  see  "  Descriptive  notes,"  following  this  table. 
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Louxsiajuiy  and  adjacent  portions  of  Mississippi  and  Texas — Continued. 
EASTERN)— Continued. 


Diame- 
ter of 
well. 

Depth  of 

well. 

Approxi- 
mate ele- 
vation of 
siirfac*. 

Feet. 
450 

450? 

Height 

water 
above 

(  +  )  or 

l)elow 

(-)  the 

ground. 

Feet. 

Depths  of 

principal 

water- 

l)earing 

strata. 

Yield  per  min- 
ute. 

Geologic 
horizon 
of  water- 
bearing 
strata. 

Quality. 

Brine 

Good 

Soft 

Brine 

Remarks. 

Flow. 

Pump. 

GuUs.' 
Large. 

.do 

No. 

Incfies. 

Feet. 
1,100 

600 

1.400 
1,800 

561 
301 

200d: 

1 

Feet.       Galls. 

1 

Woodbine . . 

Sub-Clarks- 
1     vUle. 
Woodbine . . 

do 

Sub-Clarks- 
ville. 

Water  accompanied 
with  natural  gas. 

Drilled  in  1902. 

1111 

f     « 

-  50 
Flow.. 

, 

1112 

I     « 

, 

...do. . 

1113 

1      1,000 

I      1.600? 

50&-561 

301 

1 

...do.. 

Salty 

Soft 

do 

Drilled  in  1902 

11 14  A 

4 

-  23 

1 

80 

Completed     December, 

1902. 
Drill    broke    and    well 

abandoned;  drilled  in 

1892. 

1114 

6 

1115 

260? 



Not 
any. 

11  ISA 



Numerous  springs 

Many  large  springs 

Stockman's  Spring 

Sulphur  Springs 

fPleasant-tasting  water.. 

Oil  test  well 

1116 



Spring . . 

1 

1 



1117 

...do 



Large. 
.  .do-- 

Chalyb- 
eate. 
do 

1118 

do 

1119 



1.975 

700 
415 

900 

500 

600-600 
1,207 

300 
1,200 

120 



200 

392 

Flow.. 

Flows. 
-1-  30 

-«, 

Flows. 
-  00 

[      1,010-.  Laree. 

Cock  del  d  a. 

i 

1 

J      1,030 
I      1,800 

...do.. 

Sabine 

...do 

Brine 

1120 

i 

6 

4 
6-4 

6 

76i 
6-3 

..     1121 

395-415  1  Large. 

700   

1 

i 

130-500  1            3 

do 

Clear  and 
pure. 

Drilled  August,  1900... . 
Test  well  for  oil 

1122 

100 

Large. 

3 

1123 

Sabine 



Soft 

1124 

Temperature,  63"  F 

1125 

1 

1126 

-100 

•"1 

i 
1 



Soft   and 
very  pure. 

Abandoned 

1127 

Test  for  oil;  incomplete. . 
Temperature,  70*  F 

1128 

400± 

-  40 

1 

I 

1129 

1 

1 

o  Here  apparently  part  of  the  fossillferous  Claiborne. 
f>  Not  tested. 
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DESCRIPTIVE  NOTES  TO  WELL  AND  SPRING  TABLE. 

1  •  Mr.  Maxwell  states  that  on  the  western  border  of  the  county,  along  Big  Bayou  Meto,  springs  are  very 
few,  whereas  on  the  eastern  side,  along  the  tributaries  of  White  River,  they  are  numerous. 

3.  Mr.  A.  H.  Solkland  reports:  "There  is  an  unlimited  supply  of  a  very  fine  quality  of  water  for  all 
purposes  at  an  average  depth  of  100  feet.  There  are,  perhaps,  1,000  of  these  wells  in  and  around  this  town, 
whoso  average  cost,  complete  with  iron  pump,  is  $50. 

"Until  about  fifteen  years  ago  water  was  obtained  on  this  prairie  at  a  depth  of  from  30  to  40  feet  by 
digging  and  curbing  with  wood,  but  now  these  shallow  wells  have  been  entirely  replaced  by  the  deeper  driven 
wells.    This  has  improved  the  healthfulness  of  our  people.'' 

4.  Gunter  Brothers  report  having  completed  a  well  in  August,  1904,  which  showed  the  following  section: 

Section  of  well  at  Stuttgart,  Arkansas  County,  Ark. 

Port  Hudson:  Feet. 

1.  Loam  and  sand 0-  50 

2.  Blueclay 50-100 

3.  Gravel,  water  bearing 100-115 

6.  Mr.  E.  A.  McNimm,  foreman  for  the  L.  B.  Clifford  Well  Company,  adds  the  following  data:  Sulphur 
water  at  450  feet;  very  thin  deposit  of  rock  salt  at  600  feet;  water-bearing  sand,  with  salt  wat^r,  913-976 
feet.    The  salt  water  is  pumped  to  supply  the  log  pond. 

§,  Section  ofu^  at  court-house,  Hamburg,  Ashlty  County,  Arlc. 

Thickness  in  feet. 

1 .  Sandy  soil 3-4 

2.  (?) , 23 

3.  Whit4>  pipi»  clay 10 

4 .  Red  clay 3-6 

6.  Claystone  concretions  or  geodes;  yellow  without,  red  and  even  black  within: 

small  and  numerous,  forming  a  pebble  bed,  from  which  an  abundance  of  good 
^'ater  is  obtained. 

"SpecimeaM  of  No.  4,  the  n^d  clay,  were  dug  up  from  the  mound  where  the  mat^^rial  had  been  placed 
after  digging,  and  it  was  found  to  resemble  precisely  the  red  sandy-clay  deposits,  or  the  so-called  chocolate 
clays,  along  .Vrkansas  River.  The  pebbles  in  No.  0  are  evidently  the  same  as  may  be  seen  in  various  places 
in  the  fossiliforous  districts  in  northern  Bradley  County.  They  probably  mark  the  upper  surface  of  the 
undisturlx'd  Tertiary  of  this  place.''  a. 

9,  A  resident  of  Pine  Prairie,  which  is  from  6  to  8  miles  east  of  Hamburg,  says  that  in  digging  and  drilling 
wells  in  this  region  one  finds  below  the  soil  tliick  beds  of  joint  clay  and  sand,  and  at  a  depth  of  80  feet  a  pebble 
bed,  some  of  the  pebbles  of  which  are  as  large  as  a  hen's  egg.  This  gravel  bed  contains  an  abundant  supply 
of  water,  ft 

1 3.  Owen  c  reports  this  as  a  strong  alkaline  sulphuret  wat«r,  alkaline  to  test  paper,  and  containing  the 
following  principal  constituents:  Carlwnate  of  alkalies,  probably  both  soda  and  ]X)tash:  sulphuret  of  alkalies; 
sulphate  of  magnesia  (Epsom  salts),  and  chloride  of  sodium  (common  salt). 

13.  Owenrf  states  that  of  several  springs  examined,  the  strongest  gave:  Sulphate  of  magnesia  (Epsom 
salts),  sulphate  of  soda  (Glauber's  salt),  chloride  of  sodium  (common  salt),  carbonate  of  lime^  carbonate  of 
magnesia,  carlx>nate  of  soda  (a  trace),  and  carbonate  of  ]X)tash. 

a  Ann.  Rept.  Geol.  Survey  Arkansas  for  1892,  vol.  2, 1894,  p.  131. 

Mbid.,p.l30. 

e  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  140. 

dOp.cit.,p.l42. 


DESCRIPTIVE    NOTES   TO    WELL    AND    SPBING    TABLE.  237 

1 7,  Section  of  well  of  Bradley  Lumber  Company ^  Warren^  Bradley  County,  Ark, 

Feet. 

1.  aay 0-  90 

2.  Gray  sand 90-150 

ftO.  Section  of  well  on  William  Thompsons  place,  1  mile  south  of  Hampton,  Calhoun  County, 

ArJc.     (Owen.) 

Port  Hudson: 

1.  Clay. 

2.  Gravel,  with  streaks  of  red  clay. 
Eocene?: 

3.  Pipe  clay. 
Eocene: 

4.  Black  dirt  and  lignite. 

Total,  23  feet. 
33.  This  well  was  abandoned  because  of  the  lai^e  amount  of  fine  sand  which  the  water  contained. 

27,       Section  of  well  of  ArTcaddphia  Ice  and  Fuel  Company,  Arkadelphia,  Clark  County,  ArJc, 

[ByJ.M.  Phillips.] 

Feet. 

1 .  Quicksand 0-20 

Arkadel()hia  and  Nacatoch: 

2.  Blue  clay,  somewhat  sandy;  this  layer  contains  water  which  first 

flowed  at  100  feet.    This  water  was  fresh;  salt  water  was 

encountered  at  150  feet 20-160 

Marlbrook  and  Brownstown; 

3.  "AVhite  rock  coming  up  in  little  grains  which  look  like  coarse 

salt "  (perhaps  gypsum  or  chalk) 160-166 

4.  Blue  dirt,  somewhat  sandy,  ^4th  salt  water 166-321 

Bingen: 

5.  Sand,  with  artesian  salt  water : 321- 

38.  The  depth  to  "water  rock''  near  Beime  ranges  from  167  to  170  feet.  Wells  are  generally  sunk 
to  a  depth  of  from  10  to  12  feet  below  the  rock. 

33.  Mr.  Nelson  re]X)rts  a  slight  amount  of  asphaltum,  similar  to  that  found  at  Gurdon,  from  beneath 
the  wat^r  rock. 

40.  Mr.  Henderson  Nelson  has  forwarded  the  following  samples: 

Samples  from  well  of  Mrs.  Y.  0.  Thomas,  near  Beirne,  Clark  County,  Ark. 

Arkadelphia  clay:  Depth  in  feet. 

1 .  Crystal  of  selenite 25 

2.  Fragments  of  oyster  shells 30 

3.  Iron  pyrites 76 

.4-5.  Fragments  of  shells 106 

Nacatoch  sand: 

6.  "  Wat^r  rock,"  an  impure  limestone 170 

4§»  Section  of  ivell  at  Britts  Stritch,  Clark  County,  Ark. 

[By  Henderson  Nelson.] 

Quaternary':  Feet 

1.  Silt 0-8 

2.  Gravel,  water  bearing &-18 


238      GEOLOGY    AND   UNDEBGBOUND   WATBK   OF  LOUISIANA   AND   ARKANSAS. 

Feet. 
Arkadelphia: 

3.  Blueclay 18-66 

Nacatoch: 

4.  Water  rock  and  wateivbearing  sand 66-90 

A  small  amount  of  gas  is  re]X)rted  in  this  well. 

50.  Section  of  well  of  Burtsell  Lumber  Company  f  Burtsell,  Clark  County ,  Ark, 

[By  H.  W.  Wade.] 
Quaternary:  Feet. 

1 .  Gravel 0-20 

Nacatoch :  • 

2.  Blacksand 20-  50 

3.  Yellow  sand,  containing  a  little  water,  which  rises  to  within  8  feet 

of  the  surface : 50-  55 

Maribrook: 

4.  Bluish  lime  rock 55-105 

5.  Clay;  varies  from  white  to  black  and  contains  considerable  rock; 

no  water 105-365 

« 

51«  This  large  group  of  springs  at  the  Christian  Church  camp  meeting  grounds  is  reported  to  have 
various  medicinal  properties.     Branner  gives  the  following,  probably  referring  to  this  locality:  o 

"  Mineral  springs,  Clark  County,  are  2  miles  northeast  of  Antoine  post-office,  a  quarter  of  a  mile  south 
of  the  military  road,  on  the  Amity-Okolona  road  6  miles  north  of  Okolona.  Seven  springs  issue  near  each 
other  and  one  larger  spring  a  short  distance  away.  These  springs  are  well  tiled  and  the  large  one  has  a 
cover.  The  water  issues  from  a  dark-colored  sandy  deposit,  with  streaks  of  black  shale  or  clay,  all  of  which 
are  probably  of  Cretaceous  age.  These  beds  dip  to  the  south  at  an  angle  of  45.°  The  place  is  used  as  a  local 
summer  resort  and  camping  place.  An  open  Methodist  chapel,  a  dozen  or  more  summer  cottagt?s,  and  frames 
for  a  number  of  tents  have  been  built  at  this  locality." 

53.  Mr.  T.  M.  Ewing  states  that  the  4-inch  welb  around  Curtis  arc  about  150  feet  deep  and  usually 
cost  $30  without  casing.     From  20  to  40  feet  of  casing  is  required  to  reach  the  blue  dirt. 

The  usual  section  is: 

General  section  of  wells  about  Curtis,  Clark  County,  Ark. 

[By  T.  M.  Ewing] 

.  ,     ,  ,  ,  .  Thickness 

Arkadelphia:  in  it-et. 

1.  Soil 1-  2 

2.  Red  clay,  weathering  product  of  bed  below li-40 

3.  Blue  clay. 
Nacatoch : 

4.  Water  rock IJ-  4 

5.  Water-bearing  sand. 

54.  Mr.  Monkem  has  three  wells  within  200  feet  of  each  other;  of  these,  two  furnish  salty  water  and 
the  third  fresh  water. 

67.  Harris  b  gives  the  following  data:  ''At  Hart's  Chapel,  about  11  miles  duo  south  of  Arkadelphia, 
wells  penetrate  bluish  or  black  clay  which  yields  im]X)tabIe  water.  An  artesian  well  296  feet  deep,  after 
passing  through  a  very  hard  blue  rock  18  inches  in  thickness,  immediately  filled  with  very  saline  water 
that  rises  several  feet  above  the  surface  of  the  ground." 

a  Ann.  Rept.  Geol.  Survey  Arkansas  for  1891,  vol.  1,  1892,  p.  111. 

6  Harris,  G.  D.,  The  Tertiary  geology  of  southern  Arkansas.  Ann.  Rept.  Geoi.  Survey  Arkansas  for  1892,  vol.  2, 
1894,  p.  19. 
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71.  Section  of  well  1  mile  northeast  of  DalemUe,  Clark  County,  Ark. 

[By  A.  M.  Crow.] 

Quaternary :  Feet. 

1 .  Alluvium 0-  20 

2.  Gravel,  with  slightly  salty  water 20-  32 

Cretaceous : 

3.  Dark-colored  clay 32-100 

4.  Rock 100-101 

5.  Clay 101-200 

6.  Rock 200- 

7.  Salt  water.  • 

8.  Soft  black  mati^ial,  thought  to  be  asphaltum 325- 

9.  Rock 325-326 

10.  Sand,  with  artesian  salt  water  ( Bingen ) 330- 

7SI.  Mr.  Crow  states  that  this  was  the  site  of  a  salt  works  in  the  early  history  of  this  section.  Opera- 
tions were  begun  in  1814  and  were  revived  during  the  civil  war. 

74,  Mr.  J.  J.  Dunlop,  postmaster  at  De  Gray,  reports  regarding  this  region:  "The  majority  of  wells 
in  this  immediate  settlement  furnish  plenty  of  water.  South  and  southeast  across  De  Gray  Creek  water 
is  scarce  and  of  poor  quality,  often  being  quite  salty.  Salty  water  is  also  found  from  IJ  to  2  miles  north  and 
west  of  De  Gray." 

7§,  Mr.  Henderson  Nelson  has  forwarded  samples  of  asphaltum  obtained  from  this  well  from  just  below 
the  water  rock.  As  this  well  is  one-half  mile  or  more  from  the  Witherspoon  well  (84),  in  which  asphaltum 
has  also  been  found,  it  shows  that  this  occurrence  covers  a  considerable  area. 

§JI,  In  the  town  of  Gurdon  the  surface  beds,  which  contain  more  or  less  water,  are  from  25  to  50  feet 
thick.  This  portion  of  the  wells  is  alwa3's  cased.  Below  is  black  clay  which  does  not  require  casing.  This 
is  followed  by  hard  sandstone  from  6  inches  to  3  feet  thick,  commonly  called  the  "water  rock,"  below  which 
is  water-bearing  sand. 

All  wells  in  Gurdon  formerly  overflowed,  indicating  a  water  head  of  something  over  210  feet,  but  smc<) 
the  installation  of  the  large  wells  at  the  Grayson-McLeod  Lumber  Company  nulls  many  have  ceased  to  flow, 
and  flowing  wells  are  now  seldom  obtained  where  the  altitude  is  over  200  feet  above  sea  level.  The  deep 
well  of  the  lumber  company  indicates,  however,  that  a  slight  increase  of  head  can  be  obtained  in  these 
domestic  wells  by  going  15  or  20  feet  deeper. 

83.  In  1902  two  attempts  were  made  by  the  Grayson-McLeod  Lumber  Company  to  sink  a  deep  well. 
According  to  letters  written  to  Mr.  Grayson  by  the  local  management,  the  fii-st  hole  reached  a  depth  of  760 
feet  and  the  second  710  feet.     From  these  letters  the  following  notes  have  been  taken: 

Partial  section  of  first  deep  well  of  Grayson-McLeod  Lumber  Company^  Gurdon,  Clark  County,  Ark. 

Feet. 

1.  Blue  clay 105-140 

2.  Black  sand,  with  water 19^ 

3.  Warm  water 225- 

4.  Hard  substance — "gravel  bed " 249- 

5.  Quicksand '. -350 

6.  Blue  clay 3.50-475 

7.  Gray  mud,  very  thick  and  heavy.     "  Well  is  dry  and  water  must  be 

put  in  to  enable  buckets  to  take  up  drillings " 680-760 

Partial  section  of  second  deep  well  of  Grayson- AfcLeod  Lumber  Company,  Gurdon,  Clark  County,  Ark. 

Foot. 

1.  Quicksand 225- 

2.  "  In  sand,  but  water  shut  out " 335- 

3.  Blue  clay 370- 

4.  Water,  1  gallon  per  minute 415- 

5.  "  White  slate  "  (chalk  0 425-545 

6.  Caving  material  at 545- 

7.  Caving  material  at 650 
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Well  as  abandoned  has  55  feet  of  10-inch  casing  and  356  feet  of  8-inch  casing,  which  is  split  between 
200  and  225  feet  to  allow  the  inflow  of  water  from  the  Nacatoch  sand. 

Mr.  Peters,  master  mechanic,  who  superintended  the  sinking  of  the  several  200-foot  welEs  from  which 
the  company  obtains  its  supply,  and  who  watched  the  drilling  of  these  deep  wells  very  closely,  gives  the 
following  record: 

Section  of  10-inck  toeU  of  Grayson-McLeod  Lumber  Company,  Gurdon,  Clark  County ,  ArJc. 

Arkadolphia:  Feet. 

1 .  Blue  clay .^ 0-200 

Nacatoch : 

2.  Wator-bearing  sand 200-225 

Nacatoch  ?  and  Marlbrook : 

3.  Black  clay  and  quicksand 225-320 

Marlbrook  and  Brownstown: 

4.  Blue  clay,  furnishing  a  little  water  at  415  foot 320-415 

5.  White   slate   (chalk   marl   outcropping  at  Okolona;   '^  Saratoga 

formation  ") „ 415-554 

6.  Blue  and  white  sand 554-585 

7.  Very  soft  blue  clay 585-650 

Mr.  Peters  adds  that  very  large  shells  were  obtained  at  600  feet  and  that  near  this  point  there  was  a 
small  flow  of  salt  water.  Mr.  Sellers,  of  the  Grayson-McLeod  Company,  gives  the  depth  of  the  artesian  salt 
water  as  710  f(>et. 

The  following  analysis  is  stated  to  refer  to  the  water  from  the  Nacatoch  sand  at  200  to  225  feet,  though 
its  general  characU^r  suggests  that  it  represents  the  lower  water: 

Analysis  ofiirUerfrom  10-inch  well  of  Grayson-McLeod  Lumber  Company,  Gvrdon,  Clark  County^  Ark, 

[By  St.  Louis  Sampling  and  Testing  Company.] 

Parts 
per  million. 

Total  solids 882.  4 

Volatile  solids .* 44. 0 

Thick  solids 28.4 

Silica 8.4 

Sosquioxide  iron  and  aluminum 3. 6 

Lime -. 12.0 

Magni^a 12. 9 

Alkali*^ 29.2 

Sulphuric  anhydride 4.9 

Carbonic  acid 148.  4 

Chlorine 280.5 

COMPOSITION. 

Carlxinate  of  lime .* 21.  4 

Carbonate  of  magnesia 27. 0 

Carlwnate  of  sodium 301 .  4 

Sulphate  of  sodium 17. 6 

Chloride  of  sodium 462.  7 

§4.  Mr.  Peters,  master  mechanic,  reports  that  while  the  water  from  the  200-foot  layer,  the  Nacatoch 
sand,  is  highly  alkaline,  and  causes  considerable  foaming  unless  the  boilers  are  blown  off  regularly.  He  regards 
it  as  an  excellent  Iwiler  water.  For  a  time  it  was  used  in  the  engines  on  the  Camden  branch,  but  foamed  so 
badly  that  it  was  abandoned. 

The  "water  nx'k"  is  described  as  a  hard  sandstone,  varying  in  thickness  from  6  inches  to  3  feet.  It,  as 
well  as  the  underlying  water  sand,  contains  small  fossil  shells. 
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85.    Section  of  test  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway ,  Gwrdon,  Clark 

County,  Ark. 
[By  C.  H.  Winters.] 

Feet. 

1.  Surface  sand  and  clay 0    -35 

Arkadclphia: 

2.  Blue  clay 35    -201 

Nacatoch : 

3.  Sand  rock  ("  water  rock") 201    -201 .  3 

4.  Water-bearing  sand  with  clay 201.  3-225 

"Well  will  not  yield  enough  water  to  justify  erection  of  pumping  station  and  tank." 

§6.  The  "  40-foot  rock  "  was  encountered  in  this  well  at  190  feet,  and  the  "  water  rock  "  at  235  feet.  The 
latter  was  so  soft  that  it  was  not  necessary  to  use  a  drill. 

§7.  Mr.  Nelson  has  transmitted  a  quantity  of  asphaltum  obtained  from  beneath  the  "water  rock"  in 
this  well  in  1903,  with  the  statement,  "Coal  tar,  like  the  sample  sent,  is  found  in  some  wells  just  beneath  the 
'water  rock,'  but  I  have  never  been  able  to  get  more  than  a  handful  from  any  well." 

93.  This  well  passed  through  the  40-foot  rock,  and  the  driller  estimates  that  water  would  have  been  found 
at  the  depth  of  about  355  feet.     It  was  abandoned  because  of  the  breaking  of  the  tools. 

99.  Mr.  R.  B.  F.  Key,  the  former  owner  of  this  well,  reports  "oily  material  like  coal  tar"  just  above  the 
water  sand.    This  is  probably  asphaltum  like  that  found  around  Gurdon. 

113.  The  following  data  are  given  by  Owen :  «  "An  artesian  well  at  Mr.  Cargill*s,  on  the  hill  near  Okolona, 
was  bored  through  the  following  strata: 

Section  of  tcell  at  Okolona,  Clark  County,  Ark. 
[By  David  Dale  Owen.] 

Feet. 

1.  Soil  and  subsoil 0-    5 

2.  Gray  or  ash-colored  marly  limestone,  containing  black  fossil  Turrilites, 

Ostrea,  and  other  shells.     This  is  the  so-called  "  blue  rock  "  which  pre- 
vails along  nearly  the  whole  depth  of  the  boring 305-308 

"Water  was  obtained  at  300  feet,  in  a  hard  cellular  sand  rock,  which,  however,  soon  gave  way  and  caved  in." 

114.  Captain  East  reports  that  the  water  rises  in  this  well  to  within  15  feet  of  the  surface,  but  lowers  on 
pumping  to  115  foet.  •  The  waUT  was  obtained  in  a  gravel. 

116.  The  depth  of  this  well,  reported  by  the  driller  and  paid  for  by  Mr.  Hamilton,  was  398  feet.  In  1900 
Mr.  Geo.  W.  Hines,  of  Prescott,  Ark.,  cleaned  out  the  well  and  he  reports  the  Iwttom  at  250  feet.  After  this 
cleaning  the  quality  and  quantity  of  the  water  was  the  same  as  it  was  when  first  finished. 

134.      Section  of  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  Knobel,  Clay 

County,  Ark. 

(ByC.  II.  Winters.] 

Quaternary  (Port  Hudson):  Feet. 

1.  Clay 0-  8 

2.  Sand  and  clay 8-20 

3.  Fine  yellow  sand,  with  water 20-38 

4.  Coarse  sand  and  gravel 38-56 

136.  Section  of  well  of  Saline  Lumber  Company,  Draughon,  Cleveland  County,  Ark. 

[By  S.  E.  Kmmert.] 
Quaternary:  Feet. 

1 .  Sand  and  clay 0-  29 

2.  Gravel,  with  water;  cased  off 24-  32 

EkK-ene : 

3.  Blue  clay 32-  56 

4.  Lignite , 56-  60 

5.  Blue  clay 60-  95 

6.  Fine  gray  sand,  not  passed  through 95-117 

a  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  pp.  123-124. 
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The  4-inch  well  was  pumped  for  60  days  and  nights  at  the  rate  of  183  gallons  per  minute  without  affecting 
the  yield. 

1 39.  Partial  section  of  weU  of  H.  C.  Newton^  Kingaland,  Cleveland  County ,  Ark. 

[By  H.  C.  Newton.] 

Feet. 

1.  Lignite 81-  81 

2.  Lignite 120-121 

3.  Water-bearing  sand  at 160- 

4.  Water-bearing  sand 180-200 

137.  Owen  a  gives  the  following  result  of  a  qualitative  analysis  of  this  spring:  '' Temperature  of  the  air 
43®;  of  the  water,  63°.  Bicarbonate  of  iron  held  in  solution  by  some  organic  acid.  A  small  quantity  of  chlo- 
ride of  sodium  (common  salt)." 

139.        Section  of  well  of  Louisiana  and  Arkansas  Railway ^  Taylor ^  CcHumhia  County ^  Ark. 

[By  L.  B.  Clifford.] 

Quaternary  (Port  Hudson) :  Feet. 

1.  Yellow  clay 0-    9 

2.  Red  clay 9-22 

3.  Fine  red  sand,  with  seep  water 22-  42 

4.  Red  clay 42-  90 

Sabine  (Eocene): 

5.  Blue  joint  clay 90-190 

6.  Blue  sand;  light  water  vein 190-202 

7.  Blue  clay  and  hard  rock '. 202-227 

8.  Gray  sea  sand,  not  passed  through;  good  water  vein 227-305 

140*  Section  of  well  of  Calvin  Powell^  Taylor ^  Columbia  County ^  Ark. 

[By  L.  B.  Clifford.] 
Quaternary  (Port  Hudson)?:  Feet. 

1.  Red  clay 0-  90 

Sabine: 

2.  Blue-clay  rock 90-210 

3.  Alternate  layers  of  clay  and  gray  sand,  containing  water 210-275 

141.  Section  of  uxHl  of  Neimeycr  Lumber  Company,  Waldo,  Columbia  County,  Ark. 

[By  L.  B.  Clifford.] 

Feet. 

1.  Norecord 0-296 

2.  "Coal"  (hgnite) 296    -    300.7 

3.  Norecord-..: 300.7-    520 

4.  Water-bearing  sand:  water  rose  to  within  70  feet  of  surface  at. .  520    -    540 

5.  Dark-brownish  clay,  almost  solid,  with  layers  like  flint  every 

fewfeet 540    -    910 

6   Clay 910    -    960 

7.  Shells  (Midway?) 960-964 

8.  Hardclay....' 964    -1,000 

9.  No  drillings  brought  up — water  very  milky  (probably  chalky 

limestone) 1,000    -1.038 

143.  Section  of  well  ofFordyce  Lumber  Company,  Fordyce,  Dallas  County,  Ark. 

Lafayette?:  Feet. 

1.  Soil  and  sandy  clay 0-22  / 

2.  Coarse  gray  sand,  with  some  gravel,  water  bearing 22- 

o  Second  Report  of  a  Geological  Rfconnaissancc  of  Arkansas,  1860,  p.  135. 
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Eocene:  Feet. 

3.  Norecord -318 

4.  Lignite 318-320 

5.  Norecord 320-365 

6.  Hard  blue  clay 365-425 

7.  Water-bearing  sand;  rose  to  within  70  feet  of  the  surface 425-450 

8.  No  record 450-460 

9.  Very  fine  gray  water-bearing  sand;  rose  to  within  70  feet  of  the 

surface 460-502 

Temperature  of  water  from  460  to  502  feet  is  72.5°  F.     Strainer  30  feet  long. 

143.  Section  of  well  of  Desha  Lumber  Company,  Arkansas  City,  Desha  County y  Ark. 
Quaternary  (Port  Hudson) :  Feet. 

1.  Sandy  clay 0-100 

2.  Sand,  with  bad  water 100-105 

Jackson  and  Cockfield : 

3.  Blue  clay 105-550 

4.  Water-bearing  sand 550- 

144.  Section  of  test  boring  No.  2  at  Choctaw  Bar,  near  Arkansas  City,  Desha  County,  Ark.a 

[By  E.  W.  Hilgard.] 

Alluvium:  Feet. 

1 .  Light-brown  clay,  with  macerated  vegetable  matter 0-     1.2 

2.  Fine  clayey  sand 1.  2-  23.  6 

3.  Stiff  clay,  bro\vTi  and  sandy 23.  6-  50.  5 

Port  Hudson: 

4.  Fine  gray  sand,  with  lignite  grains 50.  5-  87.  4 

5.  Very  smooth  blue  clay,  with  lignite  grains 87.  4-  88.  4 

6.  Grayish  sand 88.  4-  89. 5 

7.  Coarse  sand,  with  gravel  and  lignite  graias 89.  5-104. 7 

8.  Brownish-^ay  sand 104. 7-118. 1 

9.  Very  coarse  sand 1 18. 1-121 .  3 

10.  Norecord 121.3-151.0 

"  Claiborne  Tertiarj^ "  (Jackson) : 

1 1 .  Bluish  clay,  with  crystals  of  pyrites  and  fragments  of  shells. .  151.  0-165.  5 

12.  Clayey  marl,  with  greensand 165.  5-166.  5 

13.  Stiff  blue  clay 166.5-173.0 

14.  Light-bluish  clay,  with  greensand  and  shell  fragments 176.  3-185. 1 

15.  Limestone,  apparently  a  concretion 185.  1-185. 2 

"The  other  borings  from  the  neighborhood  of  Choctaw  Bar  correspond  closely  to  No.  2,  except  that  the 
thickness  of  the  alluvial  layer,  as  well  as  that  of  the  underlying  sand,  varies  from  place  to  place.  In  No.  5 
the  alluvium  is  thickest,  67  feet.  The  surface  of  the  Tertiary  seems  to  show  a  trough  excavated  to  40  feet 
below  its  highest  point,  cutting  squarely  across  the  two  bends  (from  No.  3  to  No.  2),  as  though  indicating  for 
a  distance  of  5  miles  the  direction  of  the  ancient  eroding  current." 

In  1901  Harris  examined  the  specimens  from  the  Choctaw  Bar  borings  and  identified  the  following  spe- 
cies, which  he  regards  as  unquestionably  Jackson:  f> 

"Boring  No.  1. — Venericardia  planicosta,  Dentalium  (as  at  Helena),  Cadulus,  Phurotoma,  Actseon,  Turri- 
teHa  (very  small,  unicarinate  at  base),  Phos  hiUi. 

"Boring  rso.  2. — Phos  hilli  (labeled  ' Buccinum'  and  'Fusus  magnocostatus^) ,  Natica  (small),  Pleurotoma 
infans,  I^rifnsus  trabeatus,  Cancellaria,  Corbula  (small,  probably  waUesiana).  TurriteUa  develandia,  Veneri- 
cardia rotunda,  Volutilithes  petrosus,  Actsr^n,  Calyptraphorus  velatus  (tip  of,  labeled  'Nassa  canc^llata'). 

"Boring  No.  4. — TurriteUa  (small,  sharply  bicarinate),  Phos  hilli,  OUva  cf.  gracilis  Lea,  Natica  (small), 
Venericardia  parva,  Corbula  uailesiana. 

a  Kept.  Miss.  River  Com.  for  1883:  48th  Cong.,  1st  sess..  House  Ex.  Doc.  No.  37,  18W,  pp.  489-490. 
b  Geol.  Survey  Louisiana,  Rept.  of  1902,  pp.  22-23. 
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"  Boring  No.  5. — Psmdoliva  vetiLsta,  Natica  (small),  Pleurotoma  dentiaday  Venericardia  planicosta,  Turri' 
JeUa  (tip  bicarinate),  VolutUithes  petrosus,  Corhyla  waUesianaf  Actaeon.** 
145.  A  bed  of  lignite  is  reported  at  about  480  feet. 

147.  Section  ofwdL  in  public  square  at  MonticeUo,  Drew  County ^  Ark.a 

[By  David  Dale  Owen.]  ^ 

Feet. 

1.  Soil  and  subsoil 0- 

2.  Yellow  clay. 

3.  Red  clay  and  a  little  sand -  20 

4.  "Black  dirt/'  a  dark,  sticky  clay,  containing  fossil  shells  at  145  feet. . .  20-160 

14§.  The  city  well  was  completed  in  1899,  and  in  September  of  that  year  Mr.  T.  E.  Hammock,  the  act- 
ing postmaster,  gave  the  following  section: 

Section  of  uxUertoorks  weU  at  MonticeUo,  Drew  County y  Ark. 

[By  T.  E.  Hammock.] 

Foet. 

1.  No  record 0-500 

2.  Sea  mud  mixed  with  leaves,  some  of  which  were  perfect 500-555 

3.  Fine  gray  sand ^ 555-575 

4.  Gravel  and  coarse  sand 575-604 

Well  finished  with  a  30-foot  strainer. 

In  1902  the  superintendent  of  the  waterworks,  Mr.  D.  A.  Trammer,  gave  the  following  section: 

Section  of  waterworks  well  at  MonticeUo^  Drew  County ^  Ark. 

[By  D.  A.  Trammer.] 

Feet. 

1.  Blue  clay .• .0-497 

2.  Rock.... 497-500 

3.  Water  sand,  not  passed  through 500-750 

151  •  The  following  partial  section  of  the.  deep  well  was  furnished  by  the  secretary  of  the  Gates  Lum- 
ber Company  October  15,  1902: 

Partial  section  of  deep  well  of  Gates  Lumber  Company  at  WUmoTy  Drew  County y  Ark. 

Feet. 

1.  Water  sand,  gray  sand  with  mica  and  black  particles  (developed  in  5- 

inch  well  at  planer) 184-194 

2.  Lignite 300- 

3.  Water  sand  (15  to  20  feet  thick) 313-333 

4.  Water  sand  (developed  in  well  at  sawmill) 400-500 

5.  Water  sand,  abundant  supply  of  water,  thought  to  be  equal  to  that  in 

No.  4 800- 

154.  Partial  section  of  wdl  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  Conuxiy,  Faulkner 

County,  Ark.  » 

Feet. 

1.  Clay 0-    3 

2.  Softshale 3-  10 

3.  Hard  shale 10-  50 

4.  Soft  shale,  water  bearing 50-  57 

5.  Hard  shale 57-  92 

6.  Shale 92-176 

154 A.  Dr.  H.  M.  Rector  ref)orts:  "In  a  well  drilled  at  this  point  in  1893  to  a  depth  of  860  feet, water 
was  struck  at  a  depth  of  40  feet.     The  supply  from  this  source  amounted  to  from  12  to  14  gallons  per  min- 

a  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas.  1860,  ]).  143. 
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ute,  and  did  not  increase  with  continued  drilling.  Therefore,  after  attaining  a  depth  of  860  feet,  the  well  was 
abandoned.  The  character  of  the  rock  was  generally  slate  or  shale,  with  now  and  then  a  little  quartz  and 
what  I  call  a  hard  sandstone  or  quartzite." 

156.  Section  ofwdL  of  J.  B.  BaU,  near  Bell,  Hempstead  County,  Ark. 

[ByJ.  B.  Dillon.] 

Feet. 

1.  Surface,  sand  and  clay,  caves  readily 0-16 

Brownstown : 

2.  "  Blue  dirt,"  a  dark-colored  calcareous  clay 16-119 

Bingen: 

3.  Lignite 1 19-127 

4.  Red  sandy  clay,  caves 127-135 

5.  Water-bearing  sand 135- 

When  completed  the  wat«r  in  this  well  was  quite  soft,  but  when  the  iron  casing  decayed  and  the  water 
came  in  contact  with  the  "blue  dirt,"  it  became  hard  and  highly  mineral. 

159.  Mr.  Bobbins  writes:  "The  water  was  clear  and  cold  and  could  be  used  when  first  drawn,  but 
after  standing  a  while  a  blue-looking  scum  would  rise,  which  would  stick  to  the  hand.  Stock  would  not  drink 
the  water.     Somewhere  near  130  feet  a  strata  of  coal  10  feet  thick  was  found. " 

160.  Section  of  well  of  Harrison  Bobbins,  near  BeU,  Hempstead  County,  Ark. 

[By  J.  B.Dillon.] 

Feet. 

1.  Surface  sand  and  clay,  caves  badly 0-  35 

Brownstown : 

2.  Blue  clay 35-200 

Bingen : 

3.  Lignite 200-208 

4.  Red  clayey  sand,  caves : 208-230 

5.  Water  sand 230 

164.  Qualitative  analysis  oj  vjoierfrom  I/ong  Spring,  Hempstead  County,  Ark, 

[By  Brackett  and  Smith.]  a 

Magnesium  (Mg) \      , 

Hydrocbloric  acid  (HCl) f"'^  constituents. 


Small  quantities. 


Sodium  (Na) , 

Potassium  (K) 

Calcium  (Ca) , 

Iron  (Fe) , 

Sulphuric  acid  (SO4) Very  little. 

HYPOTHETICAL  COMBINATION. 

Chloride  of  magnesia  (MgClj) 1^ 

Sulphate  of  magnesia  (MgSOJ |Chiefly. 


In  smaller  quantities. 


Chloride  of  soda  (NaCl) 

C'Joride  of  potash  (KCl) 

Chloride  of  lime  (CaClj) 

Sulphate  of  potash  (K2SO4) 

Sulphate  of  lime  (CaSO^) 

Sulphate  or  oxide  of  iron 

"Total  solids  in  solution,  dried  on  water  bath,  74.043  parts  per  million.  Total  solid  material  after  igni- 
tion, 61.29  parts  per  million.  Upon  ignition  the  solids  bum  brown  and  finally  white,  giving  off  white  fumes 
with  no  decided  odor.  The  water  is  clear,  odorless,  and  tasteless.  A  slight  yellowish  sediment  (iron  hydrox- 
ide) is  formed  by  the  water." 


o  Ann.  Rept.  Geol.  Survey  Arkansas  for  1891,  vol.  1, 1892,  p.  110. 
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176.  Mr.  C.  B.  Moore  reports  that  in  this  well  a  small  amount  of  asphalt  was  encountered  under  the 
"water  rock." 

193*  In  this  well  three  "water  rocks"  were  penetrated  before  a  flow  was  obtained. 
194*  Four  or  five  rocks  are  reported  in  this  well  below  the  "water  rock." 

19§.    Section  of  well  of  Albert  Moore^  on  Red  River  south  ofFvJUon,  Hempstead  County ,  Ark 

[By  C.  D.  Hudson.] 
Quaternary:  Feet. 

1.  Reddish  silty  clay 0-20 

2.  Quicksand 20-  60 

3.  Gravel 60-  80 

Arkadelphia: 

4.  Blue  clay 80-460 

Nacatoch : 

6.  Water-bearing  sand 460-480 

This  section  may  be  taken  as  typical  for  the  Moore,  Shultz,  and  Ogden  wells,  the  only  factor  varying 
being  the  blue  clay. 

aOl.  See  No.  198. 

303.  See  No.  198. 

303.  The  first  artesian  wells  in  Fulton  had  an  average  depth  of  160  feet,  and  all  overflowed.  It  is  now 
necessary  to  go  below  the  second  rock,  or  to  a  depth  of  165  feet,  to  get  a  satisfactory  supply,  and  even  then 
only  the  wells  in  the  lowest  parts  of  the  town  overflow.  Water  in  the  wells,  although  standing  higher  than 
the  water  in  the  river,  fluctuates  with  it.     (See  p.  80.) 

General  section  at  Ftdton,  Hempstead  County,  ArJc. 

[By  C.  D.  Hudson.] 
Quaternary  (Port  Hudson):  Feet. 

1 .  Quicksand  and  clay 0-60 

Arkadelphia: 

2.  Black  or  blue  clay * 60-100 

3.  Chalky  gray  lime 100-1  ."50 

Nacatoch : 

4.  Water-bearing  sand,  with  occasional  layers  of  hard  rock 1.50-180 

306.  The  following  results  of  analysis  of  water  from  Fulton  are  quoted  from  Branner:^ 

Analysis  of  well  uxUerfrom  Fulton,  Hempstead  County,  Ark. 

[By  Richard  N.  Brackett.] 

Parts  ptT 
million. 

Total  solids 9, 177.  57 

Chlorine 1 ,  098.  5 

Sulphuric  acid  (anhydride) 381 .  5 

Free  ammonia .  220 

Albuminoid  ammonia .  156 

Absence  of  notable  quantities  of  lead,  copper,  or  iron. 
"A  partial  qualitative  analysis  of  the  water  showed  the  presence  of  chlorides  and  sulphates  of  magnesia, 
lime,  and  soda.    The  salts  in  solutions  are  mainly:  Sulphate  of  magnesia  (Epsom  salts),  sulphate  of  lime  (gyp- 
sum), sulphate  of  soda  (Glauber's  salt),  and  chloride  of  sodium  (common  salt).    The  amount  of  total  solids 
alone  is  sufficient  to  render  the  water  unfit  for  drinking  purposes. 

"The  principal  salts  being  chloride  of  soda  and  sulphates  of  soda,  magnesia,  and  lime,  indicates  that  this 
water  comes  from  the  Mesozoic  salt  beds  of  the  same  horizon  as  the  salt  waters  east  of  Arkadelphia  and  the 
salt  wells  farther  west." 

Without  knowing  positively  that  this  water  was  from  the  main  Nacatoch  water-bearing  horizon  at  Fulton, 
it  is  imjK)ssible  to  make  a  direct  comparison;  but  it  should  be  stated  in  this  connection  that  the  physicians 

a  Ann.  Kept.  Geol.  Survey  Arkansas  for  1891,  vol.  1,  1S02,  p.  137. 
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and  leading  men  concur  in  the  statement  that  since  the  use  of  artesian  water  sicknejs  has  decreased  over  50 
per  cent. 

30§.         Section  of  well  ofCharhs  McNahhy  north  ofLodi  Ferry,  Hempstead  County ,  ArTc. 

[By  C.  D.  Hudson.] 
Quaternary  ? :  Feet . 

1.  Quicksand 0-43 

Nacatoc^h : 

2.  Hard  rock 13-43.  5 

3.  Watorsand ...•. 43-96 

313.      Section  of  well  of  Dan  HarJcness,  sec.  10,  T.  13  S.,  R.  26  W.,  Hempstead  County,  Arlc. 

[ByC.  D.  Hudson. 

Quaternary  and  Lafayette  i :  Fe<»t. 

1.  Clay ". 0-  30 

2.  Quicksand 30-40 

3.  Gravel  and  quicksand 40-  52 

Arkadelphia: 

4.  Blue  clay 52-1 12 

Nacatoch : 

5.  Soft  sandstone 1 12-1 14 

6.  Black  sand 114-118 

7.  Very  hard  rock  (water  rock) 1 18-121 

8.  Water-bearing  sand 121-130 

Layers  1-3  are  commonly  described  as  "surface  dirt." 

313.  Section  of  well  of  Dan  Harhness,  sec.  2,  T.  13  S.,  R.  26  W.,  Hempstead  County,  Arlc. 

[By  C.  D.  Hudson.] 

F«-ot. 

1.  Surface  dirt  ("caving  dirt") 0-  30 

Arkadelphia: 

2.  Blue  clay 30-120 

Nacatoch: 

3.  Water  rtK'k 120-123 

4.  Water  sand 123-133 

314.  Section  of  well  of  Dan  HarJcness.sec.  11,  T.  U  S.,  R.  26  W.,  Hemjyfitead  County,  Ark. 

[By  C.  D.  Hudson.] 

Feet. 

1 .  Surface  clay  ("  caving  dirt ") 0-  40 

Arkadelphia: 

2.  Blue  clay 40-170 

Nacatoch : 

3.  Water  rock 170-174 

4.  Water-bearing  sand 174-175 

330.       Section  of  well  of  Orange  Smith,  sec.  1,  T.  13  .S.,  R.  26  W.,  Hempstead  County,  ArTc. 

[By  C.  D.  Hudson.] 

Feet . 

1.  Surfacoclay 0-  30 

Arkadelphia: 

2.  Blue  clay 30-271 

Nacatoch : 

3.  Blacksand 271-273 

4.  ^VJtemate  layers  of  hard  rock  and  soft  sand 273-285 

1393— No.  40—06 18 
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394.       Section  ofwdL  of  WiU  QUheH,  sec.  26,  T.  12  5.,  R,  26  Tf.,  Hempstead  County,  Ark, 

[By  C.  D.  Hudson.l 

Feet. 

1.  Surface  sand  and  clay 0-17 

Aricadelphia: 

2.  Blue  clay 17-47 

Nacatoch: 

3.  Black  sand 47-51 

4.  Water  rock,  very  hard  quartzite 51-54 

5.  Alternate  layers  of  hard  and  soft  sand  containing  water 54-97 

aa5.       Section  ofweU  of  John  GUbeH,  sec.  23,  T.  12  S.,  R.  20  W.,  Hempstead  County,  Ark. 

[ByC.  D.  Hudson.] 

Feet. 

1 .  Surface  clay  and  sand 0-29 

2.  Fine  gravel 2^31 

Nacatoch : 

3.  Blue  sand,  with  water 31-51 

4.  White  water-hearing  sand 51-67 

336.  Section  ofyyll  at  Liberty  schodhouse,  sec.  24,  T.  12  S.,  R.  26  W.,  Hempstead  County,  ArJc. 

[By  C.  D.  Hudson.] 

Fc?et. 

1 .  Surface  sand  and  clay 0-17 

Arkadolphia: 

2.  Black  clay 17-23 

Nacatoch: 

3.  Soft  sandstone 23-25 

4.  Black  sand 25-45 

5.  Hard  rock - 45-47 

6.  Watcr-bi»aring  sand 47-54 

227.  Section  of  u^  of  John  GUbeH,  sec.  24,  T.  12  S.,  R.  26  W.,  Hempstead  County,  Arlc. 

[By  C.  D.  Hudson.] 

Feet. 

1.  Surface  cla}' 0-20 

Nacatoch  ^f : 

2.  Quicksand -. .  20-40 

Nacatoch : 

3.  Wf  ter  rock * '. 40-42 

4.  Water-bearing  sand 42-53 

244.  Section  of  well  of  St  Louis,  Iron  Mountain  and  Southern  RaUvxiy,  at  Guernsey,  Hempstead  Countif, 

Ark. 

Feet. 

1.  Sand 0-  10 

Arkadelphia: 

2.  Soft  clay 10-40 

3.  Hard  blue  clay 40-300 

Nacatoch : 

4.  Sandstone,  water-bearing 300-460 
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Ancdyns  of  water  from  wdL  of  St.  Louis  j  Iron  Mountain  and  Southern  Radway,  Guernsey  j  Hempstead  County,  Ark. 

[By  Edward  H.  Keiser.] 

Parts  per  million. 

Total  solidVesidue 388.  94 

Loss  on  ignition ! •  21.  55 

Fixed  residue 367.  39 

Calcium  carbonate 207.  fi8 

Calcium  sulphate 63.  13 

Sodium  chloride 44.  37 

Sodium  carbonate 52.  21 

"This  is  very  good  soft  water;  it  leaves  but  little  residue  on  evaporation.     It  will  work  well  in  steam 

boilers;  in  short,  it  is  an  unusually  good  boiler  water." 

346.  Section  of  well  of  Frank  Jettj  1  mUe  west  of  Guernsey,  Hempstead  County,  Ark. 

[By  D.  E.  Cornelius.] 

Feet. 

1 .  Surface  clay  and  sand 0-  30 

Arkadelphia : 

2 .  Blue  clay 30-302.  5 

Nacatoch : 

3.  Soft  land 302.5-304.5 

4.  Black  sand 304.  5-308.  5 

5.  Yew  hard  rock 308. 5-31 1 

6.  Water-bearing  sand 31 1     -327 

361.  Oweno  gives  the  following  principal  constituents  of  this  water:  Chloride  of  sodium,  carbonate 
of  soda,  sulphate  of  soda,  sulphate  of  magnesia,  traces  of  carbonate  of  lime  and  magnesia,  and  trace  of  free 
sulphureted  hydrogen. 

33 1  •  Section  ofvxiJl  at  Hope,  Hempstead  County,  Ark. 

[By  J.  M.Phillips.] 

Feet. 

1.  Clay,  ranging  from  gray  to  yellow;  contains  some  sand;  caves 

readily 0-  45 

2.  Thin  layer  of  lignite,  with  selenite  crystals 45-  47 

Arkadelphia: 

3.  '*  Blue  dirt "  and  very  dark-colored  stiff  clay 47-364 

Nacatoch : 

4.  Black  sand,  with  fossil  shells 364-374 

5.  Water  rock 374-375 

6.  Water-bearing  sand,  with  layers  of  rock 375-445 

Marlbropk : 

7.  Blue  clay;  no  water 445-950 

333.  Report  of  Scheuman  &  Bros.,  consulting  engineers,  July  26,  1899:  "The  new  well  is  9  inches  in 
diameter  from  0  to  400  feet,  and  5  inches  from  400  to  500  feet.  Rock,  'water  rock,'  was  encountered  at 
400  feet.  Well  is  cased  with  7-inch  casing  400  feet  long,  and  has  a  5-inch  water  pipe  260  feet  long  set  in  it. 
Water  rises  within  66  feet  of  the  surfac4>  by  actual  measurement.  Test  in  July,  1899,  for  thirty-six  minutes 
yielded  144.4  gallons  per  minute." 

Report  of  M.  T.  Chapman,  January  4,  1900:  "Depth  to  water,  69  feet  10  inches.  Test  from  5.04  to  8.35 
p.  m.,  at  the  rate  of  170  gallons  per  minute,  lowered  66  feet." 

333.  Water-bearing  sand  was  encountered  in  this  well  at  a  depth  of  260  feet,  from  which  the  water 
rose  to  within  2  feet  of  the  surface,  but  hoping  to  obtain  flowing  water,  the  well  was  drilled  to  a  depth  of 
400  feet.    The  water  sand  was  entirely  penetrated  without  any  increase  of  head. 

"Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  118. 
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340.  Analysis  ofvxUer  from  the  Arkansas  Liihia  Spring ^  4J  miles  southwest  of  Hope,  Hempstead  County, 

Ark. 

[By  Muelher.] 

Parts  per  millioD^ 

Magnesium  sulphate 185. 31 

Calcium  sulphate 200. 94 

Strontium  sulphate 23.  89 

Lithium  carbonate 109. 087 

Sodium  chloride 347.  49 

Potassium  chloride 69. 05 

Magnesia  chloride 6. 91 

Iron  oxide 209.  75 

Magnesia  iodide 26.  31 

Magnesia  borate 1.  36 

Iron  crenate 1 .  98 

Silica 57.88 

Alumina 15.  95 

Ajudysis  of  water  from  Lithia  Spring,  Hc.upstfad  County,  Ark.*^ 

Parts  per  million. 

Silica  (SiOj) !..  81.05 

Sodium  (Na) 155.27 

*                     Potassium  (K) .17 

Magnesium  (Mg) 64. 30 

Calcium  (Ca) 75.24 

Lithium  (Li)  (the  spectroscope  shows  a  strong  lithium  line) 

Iron(Fe) 17.65 

Aluminum  (Al) 5.  81 

Sulphuric  acid  (SO4) 175.10 

Carl)onic  acid  (CO3),  calculated 82. 25 

Chlorine  (CI) 114.57 

Oxygen  (basic) 21 .  55 

Organic  matt<'r 135. 26 

Total  solid  material  in  solution 1, 157.  60 

HYPOTHETICAL  COMBINATION. 

Silicate  of  soda  (NajSiOg)  , 164.50 

Silicate  of  i>otash  (KgSiOg) 34 

Chloride  of  soda  (NaCl) 236.32 

Chloride  of  magnesium  (MgClj*) 190.  32 

Carbonat^^'  of  lime  (CaCOj) 137. 14 

Sulphate  of  magnesia  (MgSO J 81 .  22 

Sulphate  of  lime  (CaSOj '. 69.25 

Sulphate  of  iron  (FeSOj 48. 05 

Sulphate  of  alumina  ( Al2(S04)3) 36.  59 

Organic  matter 135. 26 

"The  water  is  clear,  but  has  a  brownish-yellow  color,  and  contains  much  organic  matter.  A  slight 
sediment  was  formed  in  each  bottle." 

341.  The  well  referred  to  was  drilled  for  Julius  City,  and  is  situated  about  100  feet  west  of  the  depot. 
No  satisfactory  data  regarding  its  depth  have  been  obtained.  From  one  source  it  was  reported  300  feet;  from 
another  480  feet.  The  latter  more  nearly  agrees  with  the  depth  indicated  by  the  general  dip  of  the  beds  in 
this  region. 

The  following  approximate  section  has  been  furnished  by  Mr.  J.  B.  Dillon: 

oAnn.  Kept.  Geoi.  Survey  Arkansas  for  1891,  vol.  1.  1892, p. 62. 
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Section  ofweU  of  Julius  Ciiyy  Ozan,  Hempstead  County ,  Ark, 

[By  J.  B.  Dillon.] 

Thickness  in  feet. 

1.  Weathered  surface  beds '. 35 

Brownstown : 

2.  Blue  clay. 
BingeD : 

3.  Lignite 10 

4.  Very  red  clay 10 

5.  Water  sand. 

343.  The  following  results  of  a  qualitative  examination  of  the  well  water  of  J.  D.  Morrisett  are  given 
by  Owen: «»  "This  wat^'r  is  strongly  impregnated  with  the  sulphate  of  magnesia,  which  is  its  characteristic 
ingredient,  along  with  some  chloride  of  sodium,  bicarbonate  of  lime,  bicarbonate  of  magnesia,  and  carbonate 
of  alkali.     This  water  is  very  similar  to  the  celebrated  Harrodsburg  water  in  Kentucky." 

351.  Section  of  well  of  J,  W.  Byram^  near  Spring  HiUj  Hempstead  County,  Ark. 

[By  CD.  Hudson.] 

Feet. 

1 .  Surface  clay  and  sand 0-  54 

Arkadelphia: 

2.  Blue  clay 54-407 

Nacatoch : 

3.  Sand  and  rock  with  artesian  water 407-427 

356.  In  a  letter  dated  June  26,  1899,  Mr.  Meredith  gives  the  following  section  of  this  well: 

Section  of  well  at  Washington,  Hempstead  County,  Ark. 

[ByS.R.Mereditli.] 

Nacatoch?  :  Feet. 

1.  Sand O-    4 

2.  Red  and  yellow  joint  clay 4-  24 

Nacatoch : 

3.  Quicksand 24-  54 

4.  Sandstone 54-103 

5.  Quartzitic  sandstone 103-104 

6.  Water-bearing  sand 104-105 

Marlbrook  and  Brownstown  i  : 

7.  Blue  clay,  no  water 105-750 

The  water  from  the  sands  above  the  blue  clay  stands  within  35  feet  of  the  surface. 

357.  The  general  geologic  structure  and  the  record  of  the  deep  well  (356)  given  above  indicate  that 
this  well  obtained  its  supply  from  a  depth  of  less  than  105  feet. 

35§.  Owen  i>  reports  that  the  water  from  a  well  on  ''Lowry's  lot,  on  the  north  edge  of  the  town  of  Wash- 
ington," was  tested  and  the  constituents  found  to  be:  "  Protoxide  of  iron,  partly  held  in  solution  by  carbonic 
acid,  and  partly  by  an  organic  acid,  chloride  of  sodium,  traces  of  sulphate  of  soda  and  magnesia,  bicarbonate 
of  lime,  bicarbonate  of  magnesia,  carbonate  of  alkali." 

361.  Ow^en  a  gives  the  following  qualitative  analysis  of  this  water:  Chloride  of  sodium,  a  trace  of  bicarbon- 
ate of  lime,  a  trace  of  bicarbonate  of  magnesia. 

363.  Section  ofvxdl  on  Walker  farm,  near  Yancey,  Hempstead  County,  Ark. 

[By  S.  R.  Meredith.] 

Feet. 

1.  Weathered  clay 0-30 

2.  Blue  marl 30-300 

3.  Lignite 300-301 

4.  Blue  marl,  with  layers  of  shells  and  masses  of  iron  pyrite;  no  water 301-700 


a  Second  Report  of  a  Geological  Reconnaissance  of  Arkansas,  1860,  p.  118. 
b  Op.  cit.,  p.  117. 
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363 A*  Section  of  well  of  WisconsinrArkansas  Lumber  Company ^  1  mile  south  of  Matvem, 

Hot  Spring  County ^  Ark. 

[By  O.  S.  Smith,  foreman.] 

Feet. 

1.  Gravel O-  32 

2.  Blueclay 32-  44 

3.  Lignite 44-47 

4.  Black  clay 47-  54 

5.  Hard  limey  rock 54-  59 

6.  Black  clay 5^  82 

7.  White  clay 82-112 

8.  White  sand  containing  a  little  water 1 12-124 

9.  Black  clay,  with  stones 124-170 

10.  Hard  white  quartz,  described  as  a  ledge 170-216 

11.  Black  clay,  with  bowlders  and  some  fossil  shells 216-330 

12.  Ledge  of  white  quartz 330-369 

13.  Black  clay 369-420 

14.  Black  shale 420-478 

363B.       Section  of  iveU  of  William  KUpatricky  near  Malvern^  Hot  Spring  County ^  Ark. 

[By  A.  H.  Purdue.] 

Feet. 

1.  Gravel 0-  14 

2.  Clay 14-  34 

3.  Fuller's  earth  ( blue  mud) 34-103 

4.  White  flinty  rock  (sandstone,  with  some  pyrite) 103-250 

370.  Section  of  well  of  W.  A.  Coleman  <Se  Bro.y  AUhrookf  Houxird  County,  Ark. 

[By  S.K.Meredith.] 

Feet. 

1.  Caving  clay 0-  25 

Brownstown : 

2.  Blue  marl,  with  thin  layer  of  coal  just  above  rock 25-460 

Bingen: 

3.  Water-bearing  sand ^ 460-465 

4.  Blue  marl 4<)5-480 

5.  Rock 480-481 

6.  Water-bearing  sand 481-500 

Water  from  second  water-bearing  stratum  will  not  rise  any  higher  than  that  from  the  first. 

374.  Mr.  Johnson  writes:  "The  water  is  so  muddy  it  can  not  be  used  for  any  purpose  but  stock,  and  they 
like  it." 

375.  Section  of  well  of  Wilson  dk  Walker ,  sec.  15,  T.  11  5.,  R.  27  TT.,  Howard  County,  Ark. 

[By  S.R.  Meredith.] 

Feet. 

1 .  Weathered  clay 0-  15 

Annona: 

2.  White  chalk 15- 

Brownstown : 

3.  Blue  marl  with  shells -380 

Bingen : 

4.  Rock  (probably  limestone) 380- 

5.  Water-bearing  .sand;  w^ater  rises  just  to  ground  level. 

G.  Blue  marl -430 

7.  Rock 4;i0- 

^.  Sand,  with  artesian  water. 
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4y§.  Section  of  test  v)eU  of  Waterworks  Company,  Texarkana,  MiUer  County,  Arlc. 

[By  R.  A.  Munaon.] 
Quaternary  or  Lafayette:  .  Feet. 

1 .  Dirt,  sand,  and  gravel 0-  50 

Sabine: 

2.  White  sand  and  cljiy,  with  water 50-  95 

Midway?  and  Arkadelphia: 

3.  Dark-blue  clay,  no  wat^r 95-825 

Nacatoch: 

4.  Sand  and  sand  rock,  water  bearing •. 825-925 

Marlbrook : 

5.  Blue  clay 925-930 

The  casing  extends  only  to  the  top  of  the  blue  clay.  The  water  from  this  well  is  occasionally  used  to 
supplement  that  from  the  shallow  wells  described  under  No.  479.  The  water  has  been  analyzed  by  Mr. 
Reuben  Haines,  of  Philadelphia,  with  the  following  results: 

Sanitary  analysis  No.  1  of  water  of  deep  well  of  Waterworks  Company ,  Texarkana,  Miller  County,  Ark. 

[By  Reuben  Haines.] 

[Sample  received  September  14, 1899,  in  stoneware  jug.] 

•  Parts  per  million. 

Free  ammonia 1. 716 

Albuminoid  ammonia 066 

Nitrogen  as  nitrites Considerable  amount. 

Nitrogen  as  nitrates None. 

Chlorine 3, 293. 9 

Total  hardness,  20.4°. 

Temporary  hardness,  19.9°. 

Permanent  hardness,  0.5°. 

Turbidity,  considerable  black  sediment  resembhng  lignite,  together  with  fungus,  colored  with  iron  oxide. 

Color  after  filtration,  slightly  yellowish. 

Odor,  moldy,  e^peciaUy  when  warm. 

"This  sample  had  st5od  about  ten  days  before  being  opened  for  analysis:  comparison  with  sample  received 
October  9,  1899,  showed  that  this  sample  originally  contained  a  much  larger  amount  of  ammonia  than  appears 
above.     The  nitrites  increased  greatly  on  standing. 

"This  well  water  is  not  hygienically  safe  as  a  domestic  water  supply.  It  is  contaminated  with  vegetable  or 
animal  matter,  or  both  kinds.  Part  of  the  ammonia  is  derived  from  lignite  deposits;  the  chlorine  from  salt 
beds.  The  well  may  be  liable  to  surface  contamination  or  from  river  flood-plain  deposits.  The  well  should 
either  be  abandoned  or  sunk  much  deeper  and  piped  the  whole  distance  to  bottom.'* 

Sanitary  analysis  No.  2  of  water  of  deep  well  of  Waterworks  Company,  Texarkana,  Miller  County,  Ark, 

[By  Reuljen  Haines.] 

[Sample  received  October  9, 1899, in  glass  bottle.] 

Parts  per  million. 

Free  ammonia 5.  920 

Albuminoid  ammonia,  mixed 130 

Albuminoid  ammonia,  settled 053 

Nitrogen  as  nitrites Considerable  amount. 

"  Turbidity,  small  amount  of  sediment  of  fungous  growth. 

"Color  after  filtration,  slightly  yellowish. 

"  Odor,  not  observed. 

"After  standing  several  days  the  free  ammonia  was  again  determined  and  found  to  have  decreased  greatly. 
The  nitrites  at  the  same  time  greatly  increased.  Both  samples  are  likely  to  have  lost  part  of  their  free  ammonia 
dining  transportation  from  Texarkana.    A  contaminated  water;  not  suitable  for  domestic  use. '' 


254      GEOLOGY    AND   UNDERGBOUND   WATER   OF   LOUISIANA    AND   ARKANSAS. 

401.  Between  280  and  300  feet  a  small  supply  of  hard  water  was  encountered. 

403.  Section  of  well  of  Thomas  L.  Jones,  sec.  35,  T,  11  5.,  R.  27  W.,  Howard  County,  Ark, 

[By  Thoroas  L.  Jones.] 

Feet. 

1.  Soil O-     I 

2.  White  chalk  (Saratoga  formation  — Branner)« 1-15 

i.  Very  hard  blue  marl 15-  45 

4.  Very  soft  blue  marl 45-200 

5.  Alternating  soft  and  hard  blue-marl  beds 200-465 

6.  Alternate  beds  of  lignite  from  4  to   10  feet  thick,  between  which 

were  beds  of  sand,  not  water  bearing 465-750 

7.  Coarse  white  and  black  water-bearing  sand,  with  interspersed  hard 

flint  rock 750-787.6 

8.  Very  hard  flint  rock,  not  penetrated 787. 6- 

403.  It  is  stated  that  this  well  was  pumped  for  six  days  with  a  steam  pump  connected  with  the  gin 
without  any  perceptible  change  in  the  supply.  No  gagings  were  made  to  determine  the  exact  amount  of 
water  delivered. 

404.  Section  of  well  at  Saline  Landing,  Howard  County,  Ark. 

[By  J.C.  Branoer.] 

FCM-t. 

1.  Soil  and  clay 0-  25 

2.  Brown  sand 25-  26 

Annona: 

3.  White  chalk 26-166 

Brownstown : 

4.  Blue  marl 166-456 

Bingen: 

5.  Sandy  bed,  with  pyrite;  furnishes  artesian  water 456- 

Qualitaiive  analysis  of  water  from  artesian  well  at  Saline  Landing,  Howard  County,  Ark. 

[By  A.E.Menke.]6 
Silica  (SiOj). 

Chloride  of  soda  (NaCl)      i. 
Carbonate  of  lime  (CaCO,^/^^^  ^"*"^»^y- 

Carbonate  or  qfilphate  of  potash  (KjCOj  or  KjSO^),  trace,  most  probably  K2SO4. 
Sulphate  of  magnesia  (MgS04),  the  merest  trace. 
Water  collected  by  J.  C.  Branner,  December  20,  1891.    Total  solids  in  solution,  90.41  grains  per  United 
States  gallon. 

It  may  be  noted  as  rather  peculiar  that  this  well  shows  a  lai^e  quantity  of  carbonate  of  lime,  while  the  other 
deep  wells  of  the  region  uniformily  furnish  soft  alkaline  water.  Perhaps  the  carbonate  reported  in  this  water 
is  in  the  form  of  sodium  carbonate. 

405.  Section  of  well  three-fourths  mile  northeast  of  Saline  Landing,  Howard  County,  Ark. 

[By  J.  C.  Branner.Jc 

Ff^t. 

1.  Soil 0-     I 

Annona: 

2.  White  chalk 1-111 

Brownstown: 

3.  Bluemari 111-388 

Bingen : 

4.  Sand,  with  pyrites,  water  bt»aring 388- 

o  Twenty-second  Ann.  Kept.  V.  S.  Cool  Survey,  pt.  3, 1902,  p.  714. 
f>  .\nn.  Rept.  (5eol.  Survey  Arkansas  for  1«91 ,  vol.  1, 1S92,  p.  ia5. 
c Trans.  Am.  Inst.  Min.  Kng..  vol  27.  1898,  p.  52. 
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"After  the  abandonment  of  the  dug  well  the  Texas  side  of  the  city  derived  its  supply  from  Double  Branch. 
The  storage  pond  and  station  are  about  2  miles  from  the  city.  According  to  the  best  information  obtain- 
able the  available  supply  is  about  200,000  gallons  per  day. 

"  Bramble  Lake  is  a  small  artificial  pond  filled  by  the  flow  from  a  small  spring.  The  ground  is  very  light- 
red  and  yellow  clay,  containing  small  pockets  or  bunches  of  gravel  of  about  1  or  2  cubic  yards  each.  The 
surface  of  the  ground  is  covered  with  a  thin  layer  of  gravel,  likely  derived  by  the  surface  clay  having  been 
worked  away  by  the  rains.  There  were  no  indications  that  any  water  could  be  developed  in  this  neighborhood, 
and  the  flow  from  the  spring  is  entirely  too  small  to  be  of  any  moment. 

"  Ghio  Springs  are  located  about  2  miles  northwest  of  the  city.  The  flow  is  collected  in  a  pond  of  several 
acres  extent  and,  while  apparently  a  considerable  body  of  water,  would  be  pumped  out  in  a  very  few  days. 
The  natural  flow  of  the  spring  is  too  small  to  be  of  any  substantial  benefit. 

"Clear  Lake  is  a  p>ond  about  8  miles  northeast  of  the  city.  From  the  analysis  herewith  presented  it 
would  not  seem  advisable  to  use  this  water. 

Analysis  of  water  of  Clear  Lake,  Miller  County ,  Ark. 

Parts  per  million. 

Nitrogen  as  nitrites None. 

Nitrogen  as  nitrates 0. 080 

Nitrogen  as  free  ammonia  (unfiltered  water) 066 

Nitrogen  as  free  anmionia  (filtered  water) 060 

Nitrogen  as  albuminoid  ammonia  (unfiltered  water) 460 

Nitrogen  as  albuminoid  ammonia  (filtered  water) 292 

Chlorine 175.000 

Oxygen  consumed  (unfiltered  water) 8.  400 

Oxygen  consumed  (filtered  water) 6. 900 

Alkalinity 108.000 

Incrusting  constituents 88. 000 

Carbonic  acid,  one-half  bound 47.  500 

Carbonic  acid,  free L  500 

Carbonic  acid,  total 49. 000 

Total  solids 640.000 

Color,  white. 
Odor,  inappreciable. 

General  appearance  of  sample,  almost  perfectly  clear. 
"The  chlorides,  which  tend  to  precipitate  soap  and  act  much  the  same  as  hard  water,  are  high.  The 
high  chlorine  in  the  water  is  probably  accounted  for  by  the  pond  being  filled  from  the  overflow  of  Red  River. 
The  difference  in  the  chlorine  between  the  analysis  of  Clear  Lake  water  and  the  Re<l  River  water,  given  below, 
is  accounted  for  by  the  fact  that  the  Clear  Lake  water  represents  the  flood  waters  of  Red  River  when  both 
the  chlorine  and  hardness  are  probably  at  their  lowest,  and  the  analysis  of  the  Red  River  water  was  made  on 
a  sample  taken  from  the  river  at  the  lowest  stage,  when  these  constituents  would  likely  be  at  their  highest. 

"Filtration  would  not  greatly  improve  the  water.  Neither  the  chlorine  nor  the  hardness  can  be  reduced 
by  filtration,  and  the  latter  is  likely  to  be  increased.  The  water  might  be  made  lighter  by  it  and  the  organic 
matter  reduced,  but  this  latter  is  merely  vegetable  and  not  of  a  disease-producing  character  from  sewer 
contamination. 

"  I  am  inclined  to  think  that  neither  the  character  of  the  water  nor  the  results  to  be  obtained  as  to  quantity 
would  warrant  the  expenditure  necessarj^  to  develop  this  as  a  source  of  supply  and  convey  it  to  the  city. 

"Sulphur  River  lies  alx>ut  10  miles  south  of  the  city.  No  detailed  examination  was  made  of  it  further 
than  an  inspection  from  the  croasing  of  the  Shreveport  branch  of  the  Texas  and  Pacific  Railway.  The  river  \b 
full  of  tree  stumps  and  old  logs,  and  the  water  is  muddy.  Filtration,  possibly  coupled  with  sedimentation, 
would  clarify  the  water.  The  water  itself  has  the  reputation  of  being  of  a  very  bad  quality  and  it  is  probably 
at  least  as  hard  and  as  full  of  chlorine  as  Red  River,  of  which  it  is  a  tributary. 

"  Nix  Creek  has  quite  a  flow  several  miles  below  town,  but  the  entire  sewerage  of  the  city  is  emptied 
into  it  above  the  point  where  it  would  be  available. 

"There  is  a  pond  at  the  Kirby  Natatorium  that  is  of  some  extent,  but  it  would  be  pumped  out  in  one  or 
two  days.    The  flow  of  the  springs  feeding  it  is  so  small  that  they  would  not  be  of  any  use. 
139:)— No.  46—06 19 
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Water  was  obtained  only  from  the  gravel  above  the  blue  clay,  but  the  well  was  sunk  to  a  depth  of  300  feet, 
in  order  to  furnish  underground  storage  and  that  an  air  lift  might  be  used  to  greater  advantage. 

41 5  A.   Section  ofweQ,  of  Arkansas  Cotton  Oil  Company ,  Pine  Bluff ,  Jefferson  County,  Ark, 

Quaternary  (Port  Hudson):  Feet. 

1.  Surfacfe O-  87 

E^ene: 

2.  Clay 87-413 

3.  Water-bearing  sand 413-417 

4.  Very  hard  blue  clay 417-806 

5.  Water-bearing  sand 805-826 

416.  Rexx>rd  of  test  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  Redfield,  Jefferson  County,  Ark, 

[By  C.  H.  Winters.] 

Feet. 

1.  Surface O-  16 

Jackson  : 

2.  Marl 16-  30 

3.  Hard  blue  clay 30-  60 

4.  Hard  blue  clay,  with  many  fossil  shells 60-  85 

Eocene: 

5.  Blue  clay,  with  occasional  bowlders  and  thin  beds  of  lignite 8^-404 

6.  Water-bearing  sand;  water  rises  to  within  60  feet  of  surface  and 

furnishes  20  gallons  per  minute 404-412 

7.  Blue  clay,  with  lignite 412-545 

41§.  Section  of  well  of  H.  Smith,  near  Bradley  Station,  Lafayette  County,  Ark.a 

Feet. 

1.  Soil  and  sand 0-18 

2.  Red  clay 18-27 

3.  Light  sand,  with  water 27-37 

419.         Section  of  well  of  Red  River  Lumber  Company,  Frostville,  Lafayette  County,  Ark. 

[By  L.B. Clifford.] 

Quaternary  (Port  Hudson):  Feet*. 

1 .  Yellow  clay 0-    9 

2.  Red  clay.' ^  22 

3.  Red  sand 22-40 

^               4.  Red  clay,  passing  below  into  red  sand 40-  83 

5.  Gravel/. &3-  85 

Sabine: 

6.  Blue  clay 85-112 

7.  Gray  water-bearing  sand ;  water  rises  to  within  36  feet  of  the  sur- 

face    112-120 

8.  Clay  and  rock 120-140 

9.  Water-bearing  sand;  water  does  not  rise  quite  so  high  as  in  layer 

No.  7 140-160 

10.  Blue  clay  and  rock 160-364 

11.  Water-bearing  sand;  water  rises  to  within  54  feet  of  the  surface. .  364 

Water  from  stratum  No.  11  is  of  very  poor  quality  and  supply  is  drawn  from  layers  7  and  9.     The  6-inch 
well  was  completed  in  1902. 


a  Ann.  Rept.  Geol.  Survey  Arkansas  for  1892,  vol.  2, 1894,  p.  83. 
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4§0.  Section  of  well  1  mUe  northeast  ofTexarkanaj  MiUer  County,  Ark. 

[By  U.  A.  Miinson.] 

Lafayette?:  Feet. 

1 .  Dirt,  sand,  and  gravel 0-      50 

Sabine: 

2.  Clay  and  white  sand,  with  water 50-      75 

Midway?  and  Arkadelphia: 

3.  Blue  clay,  no  water 75-    800 

Nacatoch : 

4.  Sand  and  sandstone,  with  water 800-    900 

Marlbrook: 

5.  Blue  clay,  no  water 900-1, 300 

6.  Fine-grained  limestone  ("  Saratoga  formation  ") 1, 300-1, 370 

7.  Blue  clay 1,370-1,390 

Well  abandoned  September,  1902. 

4liOA.  Record  of  well  of  Home  Ice  Company,  Texarkana,  Miller  County,  Ark. 

[By  the  American  Well  and  Prospecting  Company.] 
Lafayette  ?  :  Feet. 

1 .  Coarse  gravel 0-        6 

Lower  Eocene  ?  : 

2.  Yellowclay 6-      35 

Lower  Eocene  and  Arkadelphia: 

3.  Blueclay 35-    880 

Nacatoch : 

4.  Sand,  containing  brackish  water,  which  rose  within  15  feet  of 

surface 880-    900 

5.  Hard  sandstone " 900-    911 

6.  Sand,  containing  brackish  water,  which  rose  within  5  feet  of 

surface 911-    941 

Marlbrook : 

7.  Blueclay 941-1,700 

Annona: 

8.  White  chalky  limestone  (White  Ciiffs  chalk) 1, 700-1, 825 

Brownstown : 

9.  Blueclay 1,825-1,900 

502.  Section  of  well  ofC.  B.  Moore,  Emmet,  Nevada  County,  Ark. 

[By  r.  B.Moore.] 

Arkadelphia:  Fe?t. 

1.  Soil 0-    2 

2.  Clay;  caves  readily 2-  32 

3.  Blue  clay,  changing  below  to  gray  clay 32-190 

Nacatoch : 

4.  Black  sand 190-198 

5.  Water  rock 198-199 

6.  Water-bearing  sand  and  rock '.  19^206 

516.  The  prevailing  depth  of  the  rock  indicates  that  water  should  be  encountered  here  at  a  depth  of 
about  550  feet. 

525.  This  well  is  supposed  to  have  entirely  penetrated  the  water-bearing  stratum. 

537.  Water  should  be  encountered  in  the  Bingen  sands  at  a  depth  of  about  600  feet.  The  water  will 
probably  flow. 

5;i§.  Tlie  driller  reports  only  3  feet  of  black  clay  in  this  well;  the  water  does  not  come  in  contact  with 
it,  and  therefore  is  quite  soft. 
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436.  Section  of  well  ofLeunsmUe  Lumber  Company ,  5  miles  north  of  New  LewiwiUe,  Lafayette  County,  Ari. 

[ByJ.M.PhilUps.] 

Quaternary?:  Feet. 

1.  Quicksand,  no  gravel 0-  50 

Sabine: 

2.  Blu e  clay 50- 1 50 

3.  Water-bearing  sand 150-200 

437.  Section  of  well  of  Bodcau  Lumber  Company,  Stamps,  Lafayette  County,  Arlc. 

[By  L.  B.  Clifford.] 

Fpet. 

1.  Yellowclay 0-9 

Sabine^ 

2.  Blue  clay 9    -50 

3.  Rock 50-51 

4.  Blue  clay,  with  a  few  fossil  shells  and  occasional  rocks 51     -233 

5.  Gray  sand,  containing  every  10  to  20  feet  a  thin  layer  of  white, 

chalk-like  rock;  sand  is  water-bearing  and  increases  in  coarse- 
ness with  depth 233    -345 

6.  Rock 345    -349.5 

7.  Blue  clay,  ¥nth  occasional  layers  of  rock  (probably  concretions) .  349.  5-370 

8.  Dark  sand  containing  sulphur  water 370    -415 

Completed  September,  1902. 

433.  Mr.  J.  A.  Reinhardt  reports:  "This  well  was  never  used,  as  the  lumber  camp  for  which  it  was 
intended  was  moved  before  the  well  was  finished.  Strata:  (1)  Dark  sandy  soil;  (2)  red  clay  subsoil;  (3)  joint 
clay;  (4)  blue  clay." 

434.  Section  ofweU  of  J.  R.  Bowles,  Ashdown,  Little  River  County,  Arlc. 

[By  J.  R.  Bowles.] 

Quaternary  (Port  Hudson)  1 :  Feet. 

1.  aay 0-10 

2.  Sand ' 10-19 

3.  Clay .• 1^25 

4.  Quicksand,  passing  into  gravel 25-70 

436.  Sanitary  analysis  of  water  from  artesian  well  in  sec.  27,  T.  IS  S.,  R.  27  W.,  Little  River  County,  Arlc.a 

[By  Richard  N.  Bracket!.] 

Parts  per  million. 

Total  solids,  dried  at  275^  F.  (134^  C.) 5,107.1 

Chlorine  (CI) 2,828.9 

Sulphuric  acid  (SO4) None. 

Iron  (Fe) Slight  trace. 

Free  ammonia 13. 1£ 

Albuminoid  ammonia .21 

HYPOTHETICAL  COMBINATION. 

Silica  (SiOj) Small  quantity. 

Chloride  of  soda  (NaCl) Chief  constituent. 

Chloride  of  potash  (KCl) Traces. 

Chloride  of  lithia  (LiCl) 

Chloride  of  lime  (CaClj) Small  quantity. 


o  Ann .  Kept.  Geol.  Survey  Arkansas  for  1S91,  vol.  1 .  1892,  p.  l(»ft. 
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685.         Section  ofweU  ofC.  W.  HamUUm,  sec.  SI,  T.  12  5.,  R.  22  Tf .,  Nevada  County,  Ark, 

[By  C.D.Hudson.] 

Feet. 

1.  Surface 0-  20 

Arkadelphia: 

2.  Blue  clay 20-515 

Nacatoch : 

3.  Water-bearing  oand  and  rock 515-570 

Marl  brook: 

4.  Blueclay 570- 

63§.  Section  of  well  of  Cotton  Belt  Lumber  Company,  1  mUe  east  ofBearden,  Ouachita  County,  ArJc. 

Feet. 

1.  Surface  sand  and  gravel,  water  bearing 0-      80 

2.  Blue  clay,  with  lignite  and  fossil  shells 80-    300 

3.  Water-bearing  sand;  water  of  good  quality,  which  rose  to  within  50 

feet  of  surface 300-    310 

4.  No  record 310-    850 

5.  Quicksand 850-    910 

6.  Blue  clay,  no  water 910-1 ,  001 

Pipe  was  pulled  back  to  900  feet,  including  50  feet  of  the  smallest  Cook  well  strainer.  The  water  from 
this  stratum  was  accompanied  by  a  great  deal  of  fine  sand,  which  rapidly  wore  out  the  pump  bearings.  The 
water  foams  so  badly  that  it  can  not  be  used^in  boilers  with  any  satisfaction.  It  is  believed  that  if  a  large  pood 
were  available  in  which  the  water  could  settle,  it  would  give  better  results. 

Analysis  of  water  from  uxU  of  Cotton  Belt  Lumber  Company,  near  Beardcn,  Ouachita  County,  Arlc. 

[  By  George  11.  Seyms.] 

Parts  per  million. 

Sand  and  entirely  insoluble  matter 132 

Made  insoluble  by  heating 244 

Readily  soluble  solid  matter 912 

Total  solids 1, 288 

This  total  corresponds  to  the  large  amount  of  75.08  grains  to  a  United  States  gallon. 

"  I  find  a  very  large  proportion  of  chlorides,  very  considerable  carbonates,  and  some  chlorides,  associated 
with  much  soda  and  considerable  magnesia,  lime,  and  potash,  combined  as  indicated  by  the  analysis,  in  the 
form  of  sodium  chloride  (salt),  sodium  carbonate,  sodium  sulphate,  magnesium  carbonate,  calcium  carbonate, 
and  potassium  chloride. 

"  There  was  also  quite  an  amount  of  fine  sand  and  siliceous  matter,  considerable  iron  oxide,  and  a  little 
organic  matter,  but.no  appreciable  ammonia  or  nitrates. 

"Considerable  coarser  sand,  settling  within  one  minute  after  agitation,  was  disregarded  in  analysis  as 
readily  removable  and  probably  not  a  permanent  characteristic  of  the  water. 

"  The  water  was  quite  alkaline,  the  equivalent  of  nearly  one-fourth  the  total  solids  (28.4  parts)  being 
sodium  carbonate. 

"  The  amount  of  scale  matter  in  this  water  is  quite  large,  and  is  mostly  magnesium  carbonate,  calcium 
carbonate,  sand  and  siliceous  matter,  and  iron  oxide.  Calcium  sulphate,  the  worst  constituent  of  most  scale, 
is  absent. 

"  The  soluble  solids  are  mainly  sodium  chloride,  which  is  chief  in  amount,  sodium  carbonate,  sodium 
sulphate,  and  potassium  chloride. 

"It  is  not  a  very  good  boiler  water;  still,  it  is  better  than  the  large  amount  of  solid  matter  would  indicate 
at  first  glance,  and  the  .salt — the  principal  constituent — is  not  associated  with  magnesium  sulphate  and  lime  and 
magnesium  chloride,  the  last  of  which  especially  makes  a  little  salinity  of  eastern  waters  so  bad  and  corrosive. 
This  water  is  also  decidedly  alkaline,  and  so  not  likely  to  be  very  corrosive,  and  the  salt  in  it  will  tend  to  keep 
the  sediment  easy  to  blow  out  and  not  so  readily  form  hard  scale.    Such  a  water  as  this,  however,  needs  great 


260      GEOLOGY    AND    UNDERGROUND   WATER   OF   LOUISIANA    AND   ARKANSAS. 

44§.  Section  ofweU  of  Jesse  L,  De  Long,  see.  32,  T.  13  5.,  R.  32  W.,  LitOe  River  County,  Arh 

Pleistocene:  Feet. 

1 .  Red  River  alluvium Q-  70 

Marlbrook  formation: 

2.  Hard  gray  dirt 70-540 

Annona  chalk?: 

3.  Very  hard  gray  dirt,  almost  solid  rock 540-560 

453.  The  following  section  has  been  taken  from  a  blueprint  furnished  by  the  chief  engineer  of  bridges  and 
buildings  of  the  Missouri  Pacific  system. 

Section  ofweU  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  Austin,  Lonoke  County,  Aric, 

Feet. 

1.  Dug  well  (hard  blue  fossiliferous  clay) .^ 0    -34 

2.  Hard  blue  clay,  with  shells 34    -40.5 

3.  Hard  limestone 40.  5-43.  5 

4.  Light-gray  quicksand,  with  shells  and  some  water 43.  5-52.  5 

5.  Dark  clay,  with  mucky  quicksand 52.  5-60 

6.  Soft  sandstone 60    -62 

7.  Dark  blue  sandy  clay  (will  crumble) 62    -^.  7 

8.  Hardpan  and  joint  clay 97.  7-275 

9.  Layers  of  sandstone  and  slate 275-281 

10.  Soft  slate,  with  small  layers  of  sand  (containing  no  water) 281-332 

''The  top  48  feet  is  a  dug  well  and  is  curbed  with  old  stringers  13  feet  by  14  feet;  the  bored  well  is  placed 
near  north  side  and  the  8-inch  casing  comes  up  to  the  top.  It  is  claimed  by  Mr.  Boone  that  the  bottom  of  the 
well  will  hold  water  like  a  jug." 

461.  A  thick  bed  of  lignite  is  reported  at  about  25  feet  from  the  surface. 

464.    Section  of  well  of  Bryant  <Sc  B'Shirs,  on  Red  River,  sec.  8,  T.  U  S,,  R.  26  W.,  MiUer  County,  Ark. 

[By  C.  D.  Hudson.] 
Quaternary  (Port  Hudson) :  Feet. 

1.  Surface  loam,  passing  below  into  coarse  gravel 0-80 

Arkadelphia: 

2.  Blue  clay 80-400 

3.  Soft  layer,  like  hardened  oil;  no  drillings  came  up 400-470 

Nacatoch: 

4.  Sand,  with  artesian  water / 470-486 

46§.  Section  of  well  of  J.  ShuUz,  Clipj>er  Spur,  Miller  County,  ArJc. 

Quaternary  (Port  Hudson):  '  Feet. 

1 .  Loam  and  gravel 0-60     • 

Arkadelphia: 

2.  Blue  clay 60-270 

Nacatoch : 

3.  Water-bearing  sand 270- 

476.      '  Section  ofweU  of  Joe  Winters,  sec.  18,  T.  13  S.,  R.  27  W.,  Miller  County,  Arh. 

[By  C.  D.  Hudson.] 

Quaternary  (Port  Hudson):  Feet. 

1 .  Surface  clay  and  fine  sand 0-  93 

2.  Coarse  gravel 93-108 

Arkadelphia: 

3.  Blue  clay 108-330 

4.  Red  rock 330-334 

Nacatoch : 

5.  Hard  quartzitic  rock 334-338 

6.  Water-bearing  sand 338-408 
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47§«  Section  of  test  well  of  Waterworks  Company y  Texarhana,  Miller  County ^  Ark. 

[By  R.  A.  Munson.] 
Quaternary  or  Lafayette:  .  Feet. 

1.  Dirt,  sand,  and  gravel 0-  50 

Sabine: 

2.  White  sand  and  cljiy,  with  water 50-  95 

Midway?  and  Arkadelphia: 

3.  Dark-blue  clay,  no  water 95-825 

Nacatoch: 

4.  Sand  and  sand  rock,  water  bearing *.....  825-925 

Marlbrook: 

5.  Blue  clay 925-930 

The  casing  extends  only  to  the  top  of  the  blue  clay.  The  water  from  this  well  is  occasionally  used  to 
supplement  that  from  the  shallow  wells  described  under  No.  479.  The  water  has  been  analyzed  by  Mr. 
Reuben  Haines,  of  Philadelphia,  with  the  following  results: 

Sanitary  analysis  No.  1  of  water  of  deep  well  of  Waterworks  Company  ^  Teixwkana,  Miller  County,  Ark. 

[By  Reuben  Haines.]  * 

[Sample  received  September  14, 1899.  in  stoneware  jug.] 

•Parts  per  million. 

Free  ammonia 1. 716 

Albuminoid  ammonia 066 

Nitrogen  as  nitrites Considerable  amount. 

Nitrogen  as  nitrates None. 

Chlorine 3, 293. 9 

Total  hardness,  20.4°. 

Temp)orary  hardness,  19.9°. 

Permanent  hardness,  0.5°. 

Turbidity,  considerable  black  sediment  resembling  lignite,  together  with  fungus,  colored  with  iron  oxide. 

Color  after  filtration,  slightly  yellowish. 

Odor,  moldy,  especially  when  warm. 

"This  sample  had  st6od  about  ten  days  before  being  opened  for  analysis;  comparison  with  sample  received 
October  9,  1899,  showed  that  this  sample  originally  contained  a  much  larger  amount  of  ammonia  than  appears 
above.    The  nitrites  increased  greatly  on  standing. 

"This  well  water  is  not  hygienically  safe  as  a  domestic  water  supply.  It  is  contaminated  with  vegetable  or 
animal  matter,  or  both  kinds.  Part  of  the  ammonia  is  derived  from  lignite  deposits;  the  chlorine  from  salt 
beds.  The  well  may  be  liable  to  surface  contamination  or  from  river  flood-plain  deposits.  The  well  should 
either  be  abandoned  or  sunk  much  deeper  and  piped  the  whole  distance  to  bottom." 

Sanitary  analysis  No.  2  of  water  of  deep  well  of  Waterworks  Company,  Texarkana,  Miller  County,  Ark. 

[By  Reuljen  Haines.] 

[Sample  received  October  9, 1899,  in  glass  bottle.] 

Parts  per  million. 

Free  ammonia 5.  920 

Albuminoid  ammonia,  mixed 130 

Albuminoid  ammonia,  settled 053 

Nitrogen  as  nitrites Considerable  amount. 

"Turbidity,  small  amount  of  sediment  of  fungous  growth. 

"Color  after  filtration,  slightly  yellowish. 

"  Odor,  not  observed. 

"After  standing  several  days  the  free  ammonia  was  again  determined  and  found  to  have  decreased  greatly. 
The  nitrites  at  the  same  time  greatly  increased.  Both  samples  are  likely  to  have  lost  part  of  their  free  ammonia 
during  transportation  from  Texarkana.    A  contaminated  water;  not  suitable  for  domestic  use.'' 
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Mineral  analysis  ofwaier  of  deep  well  of  Waterworks  Company,  Texarkanaf  MiUer  County,  Ark, 

[By  Reuben  Haines.] 

Parts  per  million. 

Sodium  chloride  (common  salt) 5, 428.  9 

Calcium  carbonate  (carbonate  of  lime) 186.  7 

Magnesium  carbonate 71.  5 

Sodium  sulphate 4.  4 

Silica,  iron  oxide,  alumina 13.  5 

Total  solid  matter  (by  actual  weight) 5, 759. 1 

Total  hardness 203.3 

"This  water  will  produce  considerable  scale,  but  is  otherwise  a  good  boiler  water.  The  scale  will  be  com- 
paratively soft,  as  sulphate  of  lime  is  absent.  There  is  no  ingredient  in  the  water  which  would  cause  corrosion. 
The  carbonate-producing  scale  may  be  removed  by  a  good  feed-water  heater. " 

While  this  is  clearly  a  highly  mineral  water  and  on  this  score  may  not  be  fit  for  domestic  use,  the  situation 
of  the  well  is  such  that  there  is  absolutely  no  chance  of  contamination.  The  high  percentage  of  chlorine  which 
caused  this  chemist  to  suggest  pollution  was  not  due  to  sewage  of  any  sort,  but  to  geologic  conditions. 

The  upper  Bingen  water  horizon,  the  sub-ClarksviUe  sand,  should  be  encountered  at  this  place  at  about  2,000 
feet  below  sea  level  (PI.  XXXVII,  sec.  H).  There  is  considerable  likelihood,  however,  that  this  water  will  also 
be  highly  mineral,  though  its  quality  varies  greatly  from  point  to  point.  It  is  the  source  of  the  600-foot  supply  at 
Clarksville,  Tex.,  which  is  of  good  quality.  In  attempting  to  develop  the  sub-Clarksville  horizon  care  should  be 
taken  to  case  off  the  hard,  bitter  water  which  is  encountered  from  100  to  200  feet  above  the  main  sand. 

The  Woodbine  horizons  encountered  at  Clarksville,  Tex.,  between  560  and  1,160  feet,  would  be  found  at  this 
place  at  depths  of  from  2,500  to  3,000  feet  below  sea  level  (PI.  XXXVII,  sec.  11).  The  quality  of  the  water  from 
the  upper  horizon  is  likewise  variable,  but  it  is  commonly  decidedly  mineral.  In  the  lower  horizon  good  water 
is  reported  at  Clarksville  and  doubtfully  indicated  at  Paris  (pp.  77-78). 

479.  The  supply  of  the  Texarkana  Water  Company  is  obtained  from  52  wells,  having  an  average  depth 
of  45  feet,  ranging  in  diameter  from  5  inches  to  30  feet,  and  located  in  a  branch  valley  in  the  northeastern 
part  of  the  town,  quite  beyond  the  thickly  settled  portions.  The  supply,  which  is  almost  wholly  from  the  irreg- 
ular surficial  gravel  deposits  which  mantle  this  region,  is  occasionally  supplemented  by  water  from  the  deep 
weU  described  under  No.  478. 

Mr.  R.  A.  Munson,  superintendent,  has  kindly  furnished  a  detailed  report  by  Walcott  C.  Foster,  of  New 
York,  N.  Y.,  of  the  water  prospects  about  Texarkana,  which  was  submitted  December  10,  1901.  From  this 
the  following  condensed  statement  has  been  taken:  * 

"The  present  supply  is  taken  from  a  sand  bed  containing  some  gravel,  which  is  found  from  15  to  45  feet 
below  the  surface.  The  overlying  material  is  a  clay  with  a  layer  or  layers  of  very  hard  cem^ted  or  indurated 
material  running  through  it.  This  material  is  so  very  hard  that  it  had  to  be  blasted  in  some  places  to  be 
removed.  The  upper  2  to  4  feet  of  the  sand  bed  consist  of  a  layer  of  very  fine,  closely  packed  white  sand, 
containing  more  or  less  clay.  This  layer  is  very  even  in  character,  in  some  places  almost  entirely  replaced 
by  white  clay.  Beneath  the  white  sand  is  a  layer  of  yeUow  sand  containing  some  gravel,  about  20  feet  in 
thickness.  A  considerable  portion  of  this  sand  is  very  fine  and  contains  more  or  less  clay.  Test  holes  and  the 
excavations  made  in  the  construction  of  your  present  wells  show  that  the  character  of  these  beds  varies  con- 
siderably in  short  distances  and  that,  in  some  locations,  clay  almost  wholly  replaces  the  sand.  On  account 
of  these  conditions  it  would  be  unsafe  to  make  any  calculations  of  the  area  or  volume  of  the  water-bearing 
sand.  That  it  is  limited  in  area,  I  think  there  is  not  much  doubt,  as  a  yellow  sand  and  gravel  seems  to  overlie 
the  clay,  both  to  the  southeast  and  northwest  of  your  pumping  station,  probably  the  outcrop  of  the  bed  from 
which  you  are  drawing  water.  It  is  in  these  outcrops  of  the  sand  and  gravel  tliat  the  springs  near  the  city 
are  found. 

"  In  my  opinion  you  can  not  develop  any  more  water  from  the  gravel  at  your  present  plant,  and  are  now 
taking  out  more  tlian  you  should  for  a  constant  and  steady  supply. 

"This  is  indicated  (1)  by  the  drying  up  of  the  springs  and  marshes  which  formerly  surrounded  the  pump- 
ing station;  (2)  by  th©  continued  lowering  of  the  water  levels  in  weUs  one-fourth  mile  distant;  (3)  by  the  fact 
that  the  catchment  area  and  rainfall  are  insufficient  to  supply  a  demand  of  1,000,000  gallons  per  day. 

"Other  sources  of  supply  are  discussed  below: 

"A  large  dug  well  was  formerly  used  to  supply  the  Texas  side  of  the  city.  The  yield  was  very  small 
and  this  source  is  hardly  worth  considering. 
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"  Dripping  Springs  are  located  8  miles  northwest  of  the  city  on  the  edge  of  Barkmans  Creek,  but  their 
flow  is  so  small,  not  over  a  few  thousand  gallons  per  day,  that  it  would  be  of  no  use. 

"Barkmans  Creek  lies  about  about  8  miles  nort-hwest  of  the  city  and  empties  into  McKinney  Bayou. 
The  water  is  hard,  or  precipitates  considerable  quantities  of  soap.     It  will  be  referred  to  later  on. 

"  Red  River  would  furnish  an  unlimited  supply,  but  the  water  is  extremely  hard  and  alkaline  or  salty. 
The  analysis  of  it  given  below  and  such  crude  tests  as  I  was  able  to  make  on  the  ground  show  it  to  be  of  such 
quality  that  it  should  not  be  used  except  in  a  very  extreme  case. 

Analysis  of  Red  River  waierfrom  a  point  near  Ogden,  Ark. 

Parts  per  million. 

Lime 210. 0 

Magnesia 47.  7 

Sulphuric  acid 252. 0 

Chlorine  as  chlorides 420. 0 

Alkalinity  in  terms  of  carbonate  of  lime 216. 0 

Hardness  in  terms  of  carbonate  of  lime 443. 0 

Solid  matter 1 ,  382.  4 

"This  solid  matter  is  composed  of  lime,  magnesia,  and  soda,  combined  with  sulphuric,  hydrochloric,  and 
carbonic  acids. 

"About  6  miles  northwest  of  the  city,  in  the  neighborhood  of  Ely  Moores  Bridge,  there  are  a  number 
of  springs  along  the  south  bank  of  McKinney  Bayou,  which  form  five  separate  small  streams  running  into  the 
bayou.  The  water  is  soft  and  apparently  of  good  quality  so  far  as  we  were  able  to  determine  by  rough  tests 
on  the  ground.  The  natural  flow  of  the  springs  at  the  time  of  examination  was  about  300,000  gallons  per  day. 
The  quantity  was  determined  partly  by  weir  measurements  and  partly  by  estimate.  The  streams  from  the 
springs  are  scattered  along  the  bayou  for  the  distance  of  about  1^  to  1^  miles,  but  could  all  be  conducted  by  a 
vitrified-pipe  line  into  one  common  well.  On  at  least  two  and  possibly  three  of  these  streams  ponds  could 
be  constructed.  If  this  proved  to  be  the  case,  the  surface  flow  of  the  wet  season  might  be  impounded  and  the 
quantity  of  available  water  increased. 

"Clear  Creek  is  spring  fed  and  empties  into  McKinney  Bayou  about  1 J  miles  west  of  Ely  Moores  Bridge. 
At  the  time  of  our  visit  it  was  flowing  265,000  gallons  per  day  by  weir  measurement.  There  was  some  leakage 
under  the  weir,  and  the  actual  flow  was  somewhat  larger.  If  suitable  storage  can  be  obtained  to  store 
the  storm  water,  the  quantity  which  could  be  obtained  from  this  source  would  be  greatly  increased — 
probably  more  than  doubled.  It  could  probably  be  led  into  the  same  pump  well  as  the  Ely  Moores  Bridge 
springs  by  a  vitrified-pipe  conduit.  Collecting  the  springs  and  Clear  Creek  together,  they  would  furnish  a 
dry-weather  flow  of  between  £00,000  and  600,000  gallons  per  day  and,  if  suitable  storage  can  be  developed, 
from  1 ,000,000  to  1 ,500,000  gallons.  As  far  as  we  were  able  to  determine  without  actual  analysis,  the  water 
of  Clear  Creek  was  soft  and  of  as  good  quality  as  the  springs  and  your  present  supply. 

"Little  River  is  a  stream  whose  headwaters  lie  mainly  in  the  Ozark  Mountains.  It  empties  into  Red 
River  a  few  miles  west  of  Fulton.  The  nearest  point  on  it  to  the  city  is  some  miles  from  Fulton,  and  it  would 
require  about  17  miles  of  pipe  line  to  bring  the  water  to  the  city.  The  water  is  soft  and  of  good  quality.  It 
is  colorless,  odorless,  and  without  unpleasant  taste.     It  contains  the  following  substances: 

Analysis  of  Little  River  water. 

Parts  per  million. 

Total 60.0 

Chlorine 18.  4 

Oxygen-consuming  power 2.  5 

Nitrogen  as  ammonia 078 

Nitrogen  (albuminoid) 075 

Nitrites None. 

Nitrates None. 

Hardness,  according  to  Clark's  test 2 

"  At  the  present  time  the  cost  of  developing  this  supply  would  be  so  great  as  to  be  prohibitive.  It  would 
not  pay  to  go  this  distance  unless  a  plant  of  at  least  5,000,000  gallons  daily  capacity  were  installed.  At  the 
present  time  it  would  appear  that  this  river  is  the  only  really  large  supply  for  good  water  within  reach  of 
Texarkana  for  a  future  supply." 
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4§0.  Section  of  well  1  mile  northeast  ofTexarkana,  Miller  County,  Ark. 

[By  R.A.Mimson.] 

Lafayette?:  Feet. 

1 .  Dirt,  sand,  and  gravel ....  0-      50 

Sabine: 

2.  Clay  and  white  sand,  with  water 50-      75 

Midway  i  and  Arkadclphia: 

3.  Blue  clay,  no  water 75-    800 

Nacatoch : 

4.  Sand  and  sandstone,  with  water 800-    900 

Marlbrook: 

5.  Blue  clay,  no  water 900-1, 300 

6.  Fine-grained  limestone  ("  Saratoga  formation  ") 1, 300-1, 370 

7.  Blue  clay 1,370-1,390 

Well  abandoned  September,  1902. 

4  HO  A.  Record  of  well  of  Home  Ice  Company,  Texarkana,  Miller  County ,  Ark. 

[By  the  American  Well  and  Prospecting  Company.] 
Lafayette  ?  :  Feet. 

1 .  Coarse  gravel 0-        6 

Lower  Bkxjenc  ?  : 

2.  Yellowclay 6-      35 

Lower  Eocene  and  Arkadelphia: 

3.  Blueclay 35-    880 

Nacatoch : 

4.  Sand,  containing  brackish  water,  which  rose  within  15  feet  of 

surface 880-    900 

5.  Hard  sandstone 900-    911 

6.  Sand,  containing  brackish  water,  which  rose  within  5  feet  of 

surface 91 1-    941 

Marlbrook: 

7.  Blueclay 941-1,700 

Annona : 

8.  White  chalky  limestone  (White  Cliffs  chalk) 1 ,  700-1 ,  825 

Brownstown : 

9.  Blueclay 1,825-1,900 

502.  Section  of  well  ofC.  B.  Moore,  Emmet,  Nevada  County,  Ark. 

[By  r. B.Moore.] 

Arkadelphia:  Fe^t. 

1.  Soil 0-    2 

2.  Clay ;  caves  readily 2-  32 

3.  Blue  clay,  changing  below  to  gray  clay 32-190 

Nacatoch : 

4.  Black  sand 190-198 

5.  Water  rock 198-199 

6.  Water-bearing  sand  and  rock '.  199-206 

516.  The  prevailing  depth  of  the  rock  indicates  that  water  should  be  encountered  here  at  a  depth  of 
about  550  feet. 

525.  This  well  is  supposed  to  have  entirely  penetrated  the  water-bearing  stratum. 

537.  Water  should  be  encountered  in  the  Bingen  sands  at  a  depth  of  about  600  feet.  The  water  will 
probably  flow. 

53S.  The  driller  reports  only  3  feet  of  black  clay  in  this  well;  the  water  does  not  come  in  contact  with 
it,  and  therefore  is  quite  soft. 
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553.  Owen  a  gives  the  following  qualitative  analysis  of  Judge  Hubbard's  spring,  sec.  13,  T.  10  S., 
R.23W. 

"This  water  was  found  to  be  a  weak  saline  chalybeate,  containing  bicarbonate  of  iron,  a  trace  of  chloride 
of  magnesia,  chloride  of  sodium,  and  a  small  quantity  of  sulphate  of  soda  and  magnesia.  Its  medical  properties 
will  be  slightly  tonic  and  aperient." 

This  is  marked  "  Iron  Spring  "  on  the  Gurdon  quadrangle. 

563.  Section  of  well  efA.  J.  BoOs,  sec.  15,  T.  11  S.,  R.  21  IT.,  Nevada  CtKmty,  Ark. 

[By  George  W.Hines.] 

Feet. 

1 .  Soil  and  gravel 0-    7 

2.  Joint  clay 7-  25 

Arkadelphia:  ^ 

3.  Blueclay 25    -369.5 

Nacatoch:  ^ 

4.  Black  sand 369.5-373.5 

5.  Rock 373.5-375 

6.  Water-bearing  sand 375    - 

579.  It  was  found  necessary  to  case  these  wells  entirely  to  the  water  rock  because  heavy  pumping  caused 
the  blue  clay  to  cave. 

ftSO.  Section  of  weU  at  nxUenoorJes,  PrescoU,  Nevada  County,  Ark. 

[By  H.  W.  Wade.] 

Feet. 

1.  Clay  and  gravel 0-    6 

2.  Hard  yellow  clay 6-  31 

Arkadelphia: 

3.  Very  dark-colored  clay  ("blue  dirt") 31-148 

Nacatoch : 

4.  Black  sand,  with  fossils 148-150 

5.  Water  rock  and  very  hard  sandstone 150-152 

6.  Gray  water-bearing  sand,  not  passed  through 152-170 

Well  is  cased  to  the  water  rock. 

5§3.  Mr.  li.  W.  Wade  states  that  near  Prescott  one  well  can  be  bored  within  4  feet  of  another  and  the 
water  not  pass  through  the  blue-clay  wall  between.  On  the  northern  edge  of  Prescott  the  water  sand  is  black, 
and  contains  very  little  water;  on  the  south  and  cast  it  is  gray,  and  furnishes  an  abundant  supply. 

60§.  Well  on  same  farm  and  near  center  of 'section  30  originally  flowed,  but  water  lefel  is  now  10  feet 
below  the  surface. 

621.  Section  of  well  of  William  Hill,  sec.  13,  T.  12  S.,  R.  23  W.,  Nevada  County,  Ark. 

[By  C.  D.  Hudson.] 

Feet. 

1.  Surface  sand  and  clay 0-  40 

Arkadelphia: 

2.  Blue  clay,  changing  below  into  gray  clay 40-373 

Nacatoch : 

3.  "  Second  water  rock,"  hard  sandstone 373-374 

4 .  Black  sand 374-382 

5.  Water-bearing  sand 382-390 

633.  In  this  well  no  water  rock  was  encountered.  Below  the  blue  clay  there  is  4  feet  of  black  sand  and 
4  feet  of  light-gray  water-bearing  sand. 


oSecond  Report  of  a  Geological  Reconnaissance  of  Arkansas,  18(50, p.  117. 
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695.         Section  ofwdL  ofC.  W.  HamilUm,  sec.  31,  T.  12  5.,  R.  22  IT.,  Nevada  County^  ArJc. 

[By  C.D.Hudson.] 

Feet. 

1.  Surface 0-  20 

Arkadelphia: 

2.  Blue  clay 20-515 

Nacatoch : 

3.  Water-bearing  oand  and  rock 515-570 

Marlbrook : 

4.  Blueclay 570- 

698.  Section  ofvyell  of  Cotton  Belt  Lumber  Company ,  1  mUe  east  ofBearden,  Ouachita  County,  Ark. 

Feet. 

1.  Surface  sand  and  gravel,  water  bearing 0-      80 

2.  Blue  clay,  with  lignite  and  fossil  shells 80-    300 

3.  Water-bearing  sand;  water  of  good  quality,  which  rose  to  within  50 

feet  of  surface 300-    310 

4.  No  record 310-    850 

5.  (Quicksand 850-    910 

6.  Blue  clay,  no  water 910-1 ,  001 

Pipe  was  pulled  back  to  900  feet,  including  50  feet  of  the  smallest  Cook  well  strainer.  The  water  from 
this  stratum  was  accompanied  by  a  great  deal  of  fine  sand,  which  rapidly  wore  out  the  pump  bearings.  The 
water  foams  so  badly  that  it  can  not  be  used  in  boilers  with  any  satisfaction.  It  is  believed  that  if  a  laige  pond 
were  available  in  which  the  water  could  settle,  it  would  give  better  results. 

Analysis  of  waJter  from  well  of  Cotton  Belt  Lumber  Company,  near  Bearden,  Ouachita  County,  ArJc. 

[By  George  H.  Se>Tns.] 

Parta  per  million. 

Sand  and  entirely  insoluble  matter 132 

Made  insoluble  by  heating 244 

Readily  soluble  solid  matter 912 

Total  solids 1,288 

This  total  corresponds  to  the  large  amount  of  75.08  grains  to  a  United  States  gallon. 

"  I  find  a  very  large  proportion  of  chlorides,  very  considerable  carbonates,  and  some  chlorides,  associated 
with  much  soda  and  considerable  magnesia,  lime,  and  potash,  combined  as  indicated  by  the  analysis,  in  the 
form  of  sodium  chloride  (salt),  sodium  carbonate,  sodium  sulphate,  magnesium  carbonate,  calcium  carbonate, 
and  potassium  chloride. 

"  There  was  also  quite  an  amount  of  fine  sand  and  siliceous  matter,  considerable  iron  oxide,  and  a  little 
organic  matter,  but.no  appreciable  ammonia  or  nitrates. 

"Considerable  coarser  sand,  settling  within  one  minute  after  agitation,  was  disregarded  in  analysis  as 
readily  removable  and  probably  not  a  permanent  characteristic  of  the  water. 

"  The  water  was  quite  alkaline,  the  equivalent  of  nearly  one-fourth  the  total  solids  (28.4  parts)  being 
sodium  carbonate. 

"  The  amount  of  scale  matter  in  this  water  is  quite  large,  and  is  mostly  magnesium  carbonate,  calcium 
carbonate,  sand  and  siliceous  matter,  and  iron  oxide.  Calcium  sulphate,  the  worst  constituent  of  most  scale, 
is  absent. 

"  The  soluble  solids  are  mainly  sodium  chloride,  which  is  chief  in  amount,  sodium  carbonate,  sodium 
sulphate,  and  potassium  chloride. 

"It  is  not  a  very  good  boiler  water;  still,  it  is  better  than  the  large  amount  of  solid  matter  would  indicate 
at  first  glance,  and  the  salt — the  principal  constituent — is  not  associated  with  magnesium  sulphate  and  lime  and 
magnesium  chloride,  the  last  of  which  especially  makes  a  little  salinity  of  eastern  waters  so  bad  and  corrosive. 
This  water  is  also  decidedly  alkaline,  and  so  not  likely  to  be  very  corrosive,  and  the  salt  in  it  will  tend  to  keep 
the  sediment  easy  to  blow  out  and  not  so  readily  form  hard  scale.    Such  a  water  as  this,  however,  needs  great 
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care  in  its  iiae.  Boiler  compounds  will  be  of  little  or  no  avail  with  it.  Dependence  must  be  placed  on  regular 
blowing  and  cleaning,  and  the  soluble  solids  must  not  be  allowed  to  become  too  concentrated,  and  certainly 
not  to  form  a  salt  and  soda  crust. 

''  I  advise  that  you  blow  a  gage  or  two  several  times  a  day,  both  at  surface  and  bottom;  to  wash  and  clean 
out  as  often  as  every  two  weeks  to  insure  removal  of  all  deposit,  and  change  the  water  in  boiler. 

"I  have  had  a  number  of  cases  of  water  of  this  character,  much  worse  than  this,  which  have  been  used 
without  serious  detriment,  as  far  as  I  know;  so,  with  proper  care,  I  think  you  can  use  this  if  you  have  no  really 
good  boiler  water  available.     It  would  be  well  to  let  this  water  settle  some  hours.'' 

630.  Section  ofweil  of  A.  H.  PcUUnif  on  Ouachita  Rivera  7  miles  southeast  ofCamdtn^  Ouachita  County  f  Ark. 

[By  A.H.Patton.] 

Quaternary  (Port  Hudson):  Feet. 

1 .  Loam  and  sand,  passing  below  into  gravel 0-49 

Sabine: 

2.  Solid  clay 4^  99 

3.  White  sand,  water  bearing 99-135 

Mr.  J.  P.  Clifford,  the  well  driller,  adds  the  following:  "Bitter  water  at  100  feet;  soft  water  at  140  feet." 

633.  Oweno  states  that  the  principal  constitutents  of  John  Works's  alum  spring  are  acid  sulphate  of 
alumina  (and  perhaps  potash),  but  the  acid  reaction  of  the  water  rather  indicates  the  more  feeble  base,  alumina; 
a  sulphate  of  the  protoxide  of  iron;  and  traces  of  sulphate  of  magnesia  and  lime. 

634.  The  Freeman-Smith  Lumber  Company  writes:  "  Four  miles  southwest  of  our  mill  at  Millville,  a  well 
was  put  down  135  feet  through  hard  cemented  gravel,  which  for  a  considerable  time  yielded  a  good  supply 
of  water,  but  eventually  failed."     It  is  thought  that  this  refers  to.the  Eagle  Mills  locality. 

635.  Section  of  well  of  Freeman-Smith  Lumber  Company  ^  Millville,  Ouachita  County ,  Ark. 

[By  Freeman-Smith  Lumber  Company.] 

Quaternary  ?  :  Feet. 

1.  Gravel 0-  20 

2.  Quicksand,  with  a  small  amount  of  water 20-  28 

Eocene: 

3.  Blue  clay 28-150 

4.  Ldgnite 150-153 

5.  Fine  sand,  water  bearing 153-170 

6.  Blue  clay,  with  occasional  sand  partings,  not  water  bearing 170-470 

"An  attempt  was  made  to  develop  stratum  5  with  an  air  lift,  but  after  drawing  great  quantities  of  water 
and  sand  the  lignite  caved  and  destroyed  the  cavity  thus  formed.  The  boring  was  done  entirely  with  hand 
tools. 

"  We  have  at  our  place  a  number  of  small  springs  from  which  we  obtain  our  water  supply.  These  springs, 
however,  are  disposed  to  go  nearly  dry  in  our  driest  seasons." 

The  failure  to  develop  stratum  5  is  clearly  due  to  an  inadequate  or  improperly  set  strainer.  A  "  hand- 
tool"  man,  with  no  experience  outside  of  the  Cretaceous  region,  would  not  be  able  to  finish  a  well  in  the  Sabine 
sands,  as  the  conditions  are  quite  different  from  those  in  the  Cretaceous.  An  expert  well  man  would  have  no 
difficulty  in  finishing  a  good  well  at  this  point  in  the  17  feet  of  water-bearing  sand  reported. 

a  Second  lieport  of  a  Geological  lieconnalssancc  of  Arkansas,  1860,  p.  132. 
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637*  Sections  of  test  borings  in  Oiuichita  River  at  Buffalo  Flats y  Ouachita  County ^  Ark.  {329.7  miles  above 

mouth  of  Black  River),  a 

BORING  NO.  31.  , 

Depth  in  feet. 

1.  Sandy  clay 0. 0 

2.  Sand  and  gravel 3.0 

3.  Sand,  gravel,  and  shells 5. 6 

4.  Gravel  and  green  sandstone 10. 6 

5.  Soft  green  sandstone 11.2 

6.  Stiff  blue  mud 12.  2 

7.  Mud  and  sand 19. 7 

8.  Sand 23.0 

9.  Quicksand 26. 0 

10.  Sand,  with  clay 28. 6 

11.  Green  mud,  with  sand 30.9 

12.  Sand  and  mud 31 . 9 

13.  Sandstone 35. 8 

14.  Sand  and  mud 36. 1 

15.  Sand 36.5 

16.  Redstone 43.3 

17.  Sand 45.0 

18.  Sand  and  mud 49. 6 

19.  Sand,  mud,  and  coal 55. 2 

20.  Red  sandstone 55. 8 

21 .  Sand  and  mud 59.  4 

22.  Gravel  or  conglomerate 69. 9 

23.  Grindstone  rock 70.2 

24.  Through  stratum  of  grindstone  rock , 71.6 

BORING  NO.  31a. 

1.  Yellowish  sand  and  mud 0. 0 

2.  Yellowish  sand  and  mud 1.6 

3.  Yellowish  sand,  mud,  and  gravel 3. 6 

4.  Indurated  clay 7. 7 

5.  Indurated  clay  (harder) 8. 5 

BORING  NO.  3lb. 

1.  Yellowish  sand  and  mud 0. 0 

2.  Rock  (ledge?) 6.8 

638.  Section  of  test  boring  in  Ouachita  River  ai  Beech  Hilly  Ouachita  Countyj  Ark.  {329.3  miles  above 

mouth  of  Black  River). b 

Depth  in  feet. 

1.  Mud 0.0 

2.  White  sand 3.28 

3.  Gray  sand 7.  71 

4.  Blue  mud  and  sand 8. 70 

5.  Red-brown  clay  and  sand 9.  36 

6.  Stiflf  blue  mud 10.01 

7.  Hard  blue  clay 15.26 


a  Ann.  Rept.  Chief  of  Eng.  for  1902,  pt.  2, 1902,  p.  1570. 
0  Ibid.,  p.  1569. 
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639.  Sections  cf  test  borings  in  Ouachita  River  at  Newport  Landing ,  Ouachita  County ,  Ark.  {S28.8  miles 

above  mouth  ofBkuJe  River). a 

BORING  NO.  30. 

Depth  in  feet. 

1.  Brown  sandy  clay 0. 0 

2.  Blue-black  clay,  with  sand 7. 05 

3.  Stiff  blue-black  clay,  with  small  pieces  of  rock 8. 69 

4.  Clean  gray  sand 11. 16 

5.  Stiff  clay,  with  gravel  and  sand 15. 58 

6.  Clay,  with  pockets  and  streaks  of  sand 22. 97 

7.  Same ;  also  one  tooth,  apparently  shark's 40. 03 

8.  Clay,  with  pockets  and  streaks  of  sand 109.  55 

BORING  NO.  30a. 

1.  Yellow-brown  clay 0. 0 

2.  Brown  sand 0.98 

3.  Gray  sand 3.  41 

4.  Blue-black  clay,  full  of  chips  of  rock 11 .  81 

5.  Clay,  with  pockets  and  streaks  of  sand 19. 12* 

6.  Clay,  with  pockets  and  streaks  of  sand 50. 00 

BORINO  NO.  30b. 

1.  Brown  sandy  clay 0. 0 

2.  Blue-black  clay,  with  sand  and  gravel 7. 54 

3.  Blue-black  clay,  with  pockets  and  streaks  of  sand 14. 60 

4.  Gray-black  clay 50.00 

BORING  NO.  30c. 

1.  Very  stiff  brown  clay 0. 0 

2.  White  sandstone 4. 10 

3.  Sand,  impregnated  with  leaching  of  asphalt  or  bitumen 4. 26 

4.  Green  sandy  clay 6.  56 

5.  Clean  gray  sand 13. 32 

6.  Blue-gray  sandy  clay 13.  55 

7.  Sand,  with  clay 15. 6 

BORING  NO.  30d. 

1 .  Brown  sandy  clay 0. 0 

2.  Blue-black  clay,  with  sand 7. 05 

3.  Stiff  blue-black  clay,  with  small  pieces  of  rock 8. 69 

4.  Clean  gray  sand    11. 16 

5.  Stiff  blue-black  clay 16.  40 

6.  Clay,  with  pockets  and  streaks  of  sand 22. 97 

7.  Stiff  blue-black  clay,  with  pockets  and  streaks  of  sand 32. 89 

8.  Stiff  blue-black  clay,  with  pockets  and  streaks  of  sand 35. 14 

640*  Section  of  test  borings  in  Ouachita  River  at  Haidee  Shoals,  Ouachita  County jArJc.  {Sl6Ji  miles  above 

mouth  of  Black  River). b 

BORING  NO.  29. 

Depth  in  feet. 

1.  Gray  sand  and  gravel 0. 0 

2.  Blue-gray  clay 9.84 

3.  Clean  gray  sand 46.  59 

4.  Clean  gray  sand 54.  53 


oAnn.  Rept.  Chief  of  Eng.  for  1902,  p.  1509. 
Mbid.,p.  ir)68. 
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BORING  NO.  29a. 

Depth  in  feet. 

1.  Gravel 0.0 

2.  Sand  and  gravel 5. 12 

3.  Sand,  with  some  mud 7. 71 

4.  Blue  clay 9.  52 

5.  Gray  sand 13.13 

6.  Gray  sandy  mud 18. 27 

7.  Grayish-blue  clay 21 .  03 

8.  Clean  gray  sand 29.  53 

9.  Clean  gray  sand 48. 23 

64 1*  Section  of  test  boring  in  Ouachita  River  at  Smackover  Shoals ^  Ouachita  County ^  Ark,  {313.4  fnHes 

above  mouth  of  Black  River). a 

I>epth  in  feet. 

1.  Yellowish  sandy  clay 0. 0 

2.  Gray  sand 1.64 

3.  Gravel  and  sand 3. 28 

4.  Shells,  sand,  and  mud 4. 10 

5.  Shells,  sand,  and  gravel 4. 92 

6.  Sand  and  mud 5. 74 

7.  Blue  mud  and  sand 24. 61 

8.  Blue  mud,  with  a  little  sand 27.  40 

9.  Mudandsand 33.14 

644.        Section  of  Mississippi  River  Commission  test  boring  No.  1,  Helena,  Ark.b 

[ByE.W.Hilgard.] 
Port  Hudson:  Feet. 

1.  Finesand ^ 31     -  45 

2.  Finesand 45    -  87.4 

3.  Coarser  sand,  with  gravel 87. 4-116. 4 

4.  Clean  sand,  with  gravel 116. 4-142. 7 

5.  Coarse  sand 142. 7-156. 8 

6.  Finersand 156.8-161.5 

7.  Coarse  sand 161 .  5-162. 3 

*'  Northern  lignitic  "  (see  p  35). 

8.  Smooth  blue  clay •. 162. 3-189.  5 

9.  Lignite  in  mass 189.  5-189. 7 

10.  Smooth  blue  clay 189.7-206.4 

Section  of  Mississippi  River  Commission  test  boring  No.  2,  Helena ,  Ark.c 

[By  E.  VV.  migard.] 
Loess:  Feet. 

1 .  Brownish-yellow  loam,  noncalcareous 0    -    0.  5 

2.  Yellow  silt,  calcareous  and  full  of  snail  shells  and  concre- 

tions of  lime  called  "  loess  puppets" 0.  5-139. 7 

Transition  stratum: 

3.  Yellowish  clay 139.7-167.8 

Orange  sand  (drift): 

4.  Chert  pebbles 167. 8-171. 3 

** Claiborne  group'*  (Jackson): 

5.  Stiff  blue  clay,  with  grcensand  and  lignitized  seaweed 171. 3-199 

6.  Stiff  blue  clay,  calcareous;  a  clayey  greensand  marl 199    -211. 2 


a  Ann.  Rept.  Chief  of  Eng.  for  1902,  p.  1568. 

ft  Rept.  Miss.  River  Com.,  48th  Cone,  Ist  sess.,  House  Ex.  Doc.  No.  37, 1884,pp.4a5,  488. 

c  Ibid.,  pp.  486-487. 
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" Clailx)rne  group  "  (Jackson) — Continued. 

7.  Ferruginoiw  concretion  of  stony  hardness 211. 2-211. 4 

8.  Clayey  greensand  marl 211.  4-231. 3 

9.  Clay-colored  calcareous  rock 231. 3 

10.  Dark  sandy  clay,  with  pebbles 234    -236. 8 

11.  Clay-colored  sand 236. 8 

Harris  o  reexamined  the  specimens  of  these  borings  in  1901,  and  identified  the  following  species  from 
test  boring  No.  2: 

'^ Dentalium  (very  nearly  smooth,  but  with  traces  of  longitudinal  striation),  Voluiiliihes  petrosu8  (frag- 
ments), Corbula  vxiilesiajia,  Gorhxda  sp.,  Phos  hiUi  var.,  Pseuddiva  veiustay  Pleurotoma  denticuUiy  Aetsean, 
Naticar 

He  regards  these  species  as  proving  the  Jackson  age  of  this  bed. 

650.  This  well,  like  all  others  in  this  region,  is  cased  only  through  the  surface  sand  and  clay,  or  to  a 
depth  of  40  or  50  feet.  The  water  stands  in  contact  T^-ith  the  highly  calcareous  blue  clay  which  overlies  the 
water  sand  and  is  therefore  quite  hard.     The  well  would  furnish  soft  water  if  it  were  cased  to  the  bottom. 

651.  Section  of  well  of  W,  H.  Ward,  sec.  8,  T.  9  S.,  R.  23  W.,  Pike  County,  Ark. 

[By  J.  B.  Diilon.] 

Feet. 

1 .  Surface  sand  and  clay. : 0-  40 

Brownstown : 

2.  Blue  clay 40-254 

Bingen: 

3.  Water-bearing  sand 254 

655.  Section  of  well  of  Jack  Wingfeld,  sec.  15,  T.  9  S.,  R.  23  W.,  Pike  County,  Ark. 

[By  J.  B.Dillon.]  ^ 

Feet. 

1.  Surface  sand  and  clay 0-  35 

Brownstown : 

2.  Blue  clay '. 35-350 

Bingen: 

3.  Caving  sand 350-390 

4.  Water-ljearing  .sand 390 

656.  Section  ofweU  of  May  heirs,  sec.  17,  T.  9  S.,  R.  23  W.,  Pike  County,  Ark. 

[By  J.B.Dillon.] 

Feet. 

1.  Surface  sand,  gravel,  and  clay 0-30 

Brownstown : 

2.  Black  clay 30-180 

3.  Caving  brown  clay : 180-205 

Bingen: 

4.  Water-bearing  sand 205 

657.  Section  of  well  of  Hewitt  Brothers,  sec.  17,  T.  9  S.,  R.  23  W.,  Pike  County,  Ark. 

[By  J.  B.  Dillon.] 

Feet. 

1.  Surface  sand,  gravel,  and  clay 0-  21 

Brownstown: 

2.  Blue  clay 21-180 

Bingen: 

3.  Whitesand 180-200 

4.  Water-bearing  sand 200 

a  Geol.  Survey  Louisiana,  Rept.  of  1902,  p.  22. 
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The  amount  of  water  flowing  from  this  well  can  not  be  exactly  estimated,  as  the  curb  is  imperfect,  and  a 
large  amount  is  leaking  into  the  surface  gravels.  Much  very  fine  white  sand  is  suspended  in  the  water, 
causing  it  to  look  quite  milky.     Water  slightly  ferruginous. 

6§0.  Section  ofwdL  of  Jack  Winnfeld,  sec.  IS,  T.  9  5.,  R.  ^4  W.,  Pike  County,  ArJc. 

[By  J.  B.Dillon.] 

Feet. 

1.  Surface  sand  and  gravel '.       0-  21 

Brownstown : 

2.  Black  clay 21-140 

Bingen : 

3.  Water-bearing  sand 140-143 

Temperature,  63°  F.,  December  7,  1902.     Mr.  Dillon,  the  driller,  states  that  in  the  valleys  just  above  the 

blue  dirt  there  is  a  layer  of  coarse  gravel  into  which  the  artesian  water  escapes  if  the  casing  is  not  fixed  firmly 

into  the  clay. 

6§4.  Section  ofwdL  of  B.  M.  Linville,  sec.  13,  T.  9  S.,  R.  24  W.,  Pike  County,  Ark. 

[By  J.  B.  Dillon.] 

Feet. 

1.  Surface  sand  and  gravel 0-  30 

Brownstown : 

2.  Blue  clay 30-140 

Bingen : 

3.  Gray  sand 140-150 

4.  Water  sand 150 

This  well  is  in  the  middle  of  a  field  on  the  edge  of  the  Little  Missouri  bottoms,  and  its  flow  was  so  great 
that  it  proved  injurious  to  the  surrounding  land,  and  an  unsuccessful  attempt  was  made  to  fill  it  up. 

687.  At  Brockton  wells  are  bored  to  a  depth  of  about  100  feet  in  order  to  afford  a  reservoir  in  which  the 
water  may  collect.  A  depth  of  40  to  60  feet  is  reached  before  any  water  is  found,  and  it  then  comes  from 
little  seep>s.  The  boring  is  continued  until  enough  of  these  little  veins  are  encountered  to  furnish  the  amount 
of  water  desired  from  the  well.  The  well  really  represents  a  deep  hole  in  which  the  water  collects  from  the 
sides,  rather  than  one  depending  on  a  given  water  layer,  like  those  about  Bowen. 

6§8.  This  well  was  put  down  in  1898  with  a  cable  rig,  and  no  record  was  kept  of  the  material  penetrated. 
It  is  reported  to  have  flowed  when  first  completed,  but  since  it  has  been  pumped  the  water  has  lowered  to  6 
•feet  below  the  surface.  Used  in  a  boiler  it  forms  a  red  crust,  but  the  engineer  affirms  that  he  has  been  able 
to  prevent  the  formation  of  this  scale  by  placing  Irish  potatoes  in  the  water! 

689.  This  is  an  open  dug  well  near  No.  688.  The  water  originally  stood  4^  feet  from  the  surface,  but 
has  now  lowered  to  15  feet.     The  section  is  as  follows: 

Section  of  weU  at  Key  miU,  Delight,  Pike  County,  Ark. 

[By  P.J.Gault.] 

Feet. 

1.  Loamy  soil 0-  5 

2.  Gravel 5-20 

3.  Cemented  gravel 20-22 

Bingen : 

4.  Blue  clay 22-27 

5.  White  sand 27-32 

690.  Section  of  weU  of  J.  P.  Copeland,  jr.,  sec.  21,  T.  8  S.,  R.  23  W.,  Pike  County,  Ark. 

[By  J.  B.  Dillon.] 

Feet. 

1.  Surface  sand  and  gravel O-30 

Brownstown : 

2.  Blue  clay 30-53 

Bingen : 

3.  Clayey  sand 56-70 

4.  Water-bearing  sand 70 
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Water  is  very  soft  and  palatable,  and  is  the  only  soft  water  in  this  section,  where  the  main  supply  is  from 
shallow  dug  wells,  which  extend  only  through  the  surface  beds  to  the  top  of  the  calcareous  blue  clay. 

609.  The  surrounding  wells  indie  ats  that  the  water  in  this  one  should  be  about  20  feet  from  the  sur- 
face.   The  great  depth  reported  indicates  that  the  well  has  caved  or  has  been  improperly  finished. 

603.  Section  of  weU  ofM.  M.  Manney,  see,  20,  T.  S  8.,  R.  25  F.,  Pike  County,  Ark, 

[ByM.M.Mamiey.] 
Quaternary  and  Lafayette:  Feet. 

L  Clay 0-10 

2.  Gravel,  water-bearing 10-14 

Trinity: 

3.  Blue  clay  and  lime  rock;  no  water,  except  in  small  seeps 14-50 

604.  Around  Murfreesboro  wells  commonly  strike  lime  rock  or  blue  clay  at  about  20  feet.  The  water 
supply  comes  from  the  gravel  overlying  the  rock. 

606.  Section  of  municipal  weU  at  Pike  City,  Pike  County,  Ark. 

[ByJ.H.Puroell.] 

Feet. 

1.  Gravel 0-  10 

2.  Yellow  clay 10-100 

3.  Hardpan 100-150 

4.  Rock,  with  water 150 

608.  Hayes  a  gives  the  following  data  regarding  this  locality:  ''Two  wells  were  drilled  for  oil.  The 
wells  penetrated  from  100  to  120  feet  of  the  Trinity  formation,  consisting  chiefly  of  sands  and  clays,  with  a 
few  thin  seams  of  limestone,  and  then  entered  the  Paleozoic  sandstones  and  shales.  The  latter  are  highly 
contorted,  dipping  at  angles  of  45®  to  b5i^,  and  are  intersected  by  numerous  fractures.  No  oil  in  commercial 
quantities  has  ever  been  discovered  in  rocks  of  this  character,  and  it  will  be  readily  understood  that  even  if 
they  had  originally  contained  oil  it  would,  before  the  deposition  of  the  Trinity,  have  had  abundant  opportu- 
nity to  escape  to  the  surface  through  the  fractures  which  resulted  from  the  folding  of  the  strata. 

699.  "On  the  east  side  of  Crowleys  Ridge,  at  an  elevation  of  about  50  feet  above  the  bottom,  water  is 
found  at  from  250  to  300  feet.  Away  from  the  edge  of  the  hills,  in  the  bottom,  water  is  found  at  a  depth  of 
from  30  to  35  feet  in  a  sand  filled  with  leaves  and  cypress  bark.'' 

Oeneral  section  of  wdls  on  east  edge  of  Croideys  Ridge,  Poinsett  County,  Ark.  ' 

[By  C. II.  Winters.] 

Quaternary  (Port  Hudson):  Feet. 

1.  Clay  and  gravel 0-  60 

Cockficld,  with  some  Jackson: 

2..  Light-bluish  clay,  with  occasional  layers  of  pure  white,  chalk-like 

clay;  no  grit 60-200 

3.  Light-blue  clay;    some  sand.    Gradually  becomes  coarser  and 
water  bearing.    Lower  part  of  water  sand  full  of  lignite  grains. .  200 

4.  Lignite  and  blue  clay;  smooth,  tough  clay. 

704*       Section  of  well  of  New  York  and  Arkansas  Od  Company,  Mena,  Polk  County,  Ark. 

[Hy  M.P.Oliver. driller.] 

Feet. 

1.  Earth 0-  44 

2.  "Soapstone" 44-  100 

3.  Black  shale,  with  thin  layers  of  black  sandstone 100-  613 

4.  Hard,  white  sandstone 613-  655 

5.  Black  shale 655-  665 

6.  Black  sandstone,  water  bearing 665-  675 

o  Hayes,  C.W.,  Asphalt  deposits  of  Pike  County,  Ark.:  Bull.  U.  S.  Geol.  Survey  No. 213, 1903, p. 355. 
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Feet. 

7.  Black  shale,  with  layers  of  black  sandstone 675-    940 

8.  Black  sandstone 940-    950 

9.  Blackshale w 950-    995 

10.  Black  sandstone 995-1,000 

11.  Blackshale 1,000-1,045 

12.  Dark-gray  sandstone 1,045-1,050 

13.  Black  shale  and  black  sand 1,050-1,354 

14.  White  sand;  trace  of  oil 1,354-1,356 

15.  Black  shale,  with  layers  of  black  sandistone 1,  356-1, 615 

As  this  well  was  drilled  for  oil,  the  water  was  cased  out.  Casing  was  first  put  in  when  the  well  was  500 
feet  deep.  Water  was  struck  at  530  feet,  and  below  this  point  several  water  horizons  were  encountered.  All 
the  water  rose  to  within  30  feet  of  the  surface,  except  that  from  one  vein,  which  was  100  feet  below  the  surface. 
It  is  reported  that  the  city  contemplates  buying  this  well  and  installing  a  pumping  station. 

705.  Mr.  Hovey,  general  foreman,  reports  to  the  department  of  bridges  and  buildings,  Missouri  Pacific 
system,  under  date  of  December  1,  1894:  "  Well  drilled  by  W.  C.  Bowdin  is  90  feet  to  rock  and  3  feet  in  dirt. 
Water  comes  up  within  20  feet  of  top,  but  the  steam  pump  exhausts  the  supply  in  three  or  four  strokes;  well 
fills  up  again  in  three  or  four  minutes.     We  can  get  down  a  casing  pipe  5.5  inches  outside  diameter.'' 

Mr.  C.  M.  Michaelson,  in  letter  dated  February  19,  1901,  regarding  a  new  well  drilled  at  Russellville, 
states:  "Well  is  11  inches  in  diameter  and  140  feet  deep;  water  stands  19  feet  below  top  of  rail;  water  supply 
is  2,700  gallons  per  hour;  water  is  soft  and  works  well  in  drill-machine  boiler;  water  supply  comes  from  a  crev- 
ice 50  feet  below  ground  line,  or  top  of  rail;  pumped  water  in  well  down  to  123  feet  below  rail;  at  this  level 
the  above  supply  was  obtained  for  two  hours;  while  pumping  this  well  it  drained  two  6-inch  drilled  wells 
which  are  45  and  53  feet  deep  and  300  to  400  feet  from  Missouri  Pacific  well." 

A  blueprint  record  dated  Pacific,  Mo.,  June  7,  1901,  gives  the  following  section: 

Section  of  well  of  St.  LauiSf  Iron  Mountain  and  Southern  Railway j  Russellville,  Pope  County,  Ark, 

Feet. 

1.  Soil 0-      12 

2.  Slate,  containing  a  small  supply  of  water  at  90  to  288  fee't 12-    288 

3.  Sulphurrock '. 288-    354 

4.  Soapstonc 354-    464 

5.  Slate 464-1,006 

706.  Record  of  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  Alexander,  Pulaski  County,  Ark. 

[Compiled  from  reports  by  B.  V.  Ritts,  driller.] 

Feet. 

I.  Soilandsand 0-  16 

2;  Slate  rock 16-30 

3.  Gravel  and  sand,  with  water 30-  38 

4.  Lime  rock 38-  40 

5.  Slate  rock 40-46 

6.  Flint  rock 46-  48 

7.  Slate  rock '. 48-  58 

8.  White  limestone,  with  considerable  water 58-  78 

9.  Black  slate » 78-91 

10.  Black  limestone 91-125 

II.  N o  record 1 25-235 

12.  Sand  rock 235-243 

13.  Slate 243-248 

14.  Sand  rock 248-270 

15.  Soft  white  slate 270-308 

Test  September  13,  1902,  by  F.  W.  Ward:  "  110  gallons  per  minute;  water  stood  36J  to  37  feet  from  surface 
while  pumping.    Test  lasted  seven  and  one-half  hours.     Water  after  pumping,  slightly  milky." 
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Analysis  of  vxUer  from  well  of  St.  Louis ^  Iron  Mountain  and  Southern  Railway ^  Alexander y  Pulaski  County ^  Ark, 

[By  Prof.  E.  II.  Keiser.] 

Parts  per  million. 

Total  solid  residue 302. 2 

Organic  and  volatile  matter 77. 0 

Fixed  residue 225. 0 

Incrusted  matter  (CaCOg,  MgCOa) 107.7 

Nonincrustcd  matter  (NaCl) 106. 7 

NaS04,  MgSO^ 10.8 

708.  Section  of  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway ^  East  LitUe  Rock,  Ark. 

[By  C.  H.  Winters.] 

Quaternary  (Port  Hudson):  Feet. 

1.  Clay 0-18 

2.  Fine  sand,  with  some  wat^r 18-22 

3.  Tough  yellow  clay,  with  streaks  of  sand 22-54 

4.  Brown  clay,  with  large  gravel  and  pieces  of  driftwood 54-58 

5.  Coarse  sand  and  gravel,  water  bearing 58-66 

6.  Very  hard  rock 66- 

Samples  of  wood  from  stratum  4  are  but  slightly  lignitized. 

713.  Owen  a  gives  the  following  regarding  a  salt  well  near  Ben  Lomond:  "On  a  live-oak  flat  in  sec.  22 
T.  10  S.,  R.  29  W.,  is  an  old  salt  well  which  gives  a  strong  reaction  of  chlorides  with  nitrate  of  silver.  The 
principal  constituents  of  this  water  are  chloride  of  sodium,  bicarbonate  of  alkali,  bicarbonate  of  lime,  chloride 
of  magnesia,  bicarbonate  of  magnesia,  and  a  trace  of  sulphates.  It  is  said  that  at  one  time,  with  32  kettles  of 
35  gallons  each,  20  bushels  of  salt  were  made  daily  for  three  months,  and  that  it  afforded  a  dry  white  salt." 

717.  Partial  section  ofS.  R.  Meredith's  well,  Ben  Lomond,  Sevier  County,  Ark. 

[By  S.  R.  Mer«dlth.] 

/•  Thickness  in  feet. 

1.  Soil  and  clay 15 

Brownstown : 

2.  Blue  marl 100 

Bingen : 

3.  ''Coal"  (lignite) 3 

4.  Sandstone,  no  water. 

5.  Rock. 

6.  Sandstone,  plenty  of  water. 

Total  depth 300 

719.  Section  of  well  ofD.A.  Brooks,  near  Ben  Lomond,  Sevier  County,  Ark. 

[By  S.  R.  Meredith.] 
Quaternary:  ^  Feet. 

1 .  Quicksand  and  gravel 0-60 

Brownstown  and  Bingen: 

2.  Blue  marl  and  sandstone 60-140 

Bingen : 

3.  Water-bearing  sand,  with  occasional  indurated  layers 140-180 

793.  Mr.  Meredith  reports  a  bed  of  gravel  at  400  feet. 

793.  Partial  section  ofw^ll  of  W.  I.  Beck,  near  Ben  Lomond,  Sevier  County,  Ark. 

[By  8.  R.  Meredlth.J 

Feet. 

1 .  Surface  sand  and  gravel 0-  15 

Brownstown : 

2.  Blue  ro<k ,     15- 

u  Second  Report  of  a  Geolopical  Koconnaissamro  of  Arkansas,  lSf»0,p.  lir). 
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Bingen:  Feet. 

3.  Sandstone,  water  bearing  (Clarksville  sand) -330 

4.  Blue  rock  (Eagle  Ford  clay  '() 330-430 

5.  Hard  white  substance,  like  glass  (gypsum  ?) 430-540 

6.  Gravel,  water  bearing  (Woodbine) 540- 

738.         Section  of  well  of  D.  B.  Coulter,  IJ  miles  north  oj  While  Cliffs,  Sevier  County ^  Ark. 

[By  J.  C.  Branner.a] 

Thickness  in  feet. 

1.  Water-worn  gravel 3 

Brownstown: 

2.  Clay 30 

3.  Blue  lime  marl 200-|- 

Bingen : 

4.  White  sand,  water  bearing. 

745.  Owen&  reports:  "The  country  around  Ultima  Thule,  both  in  Arkansas  and  over  the  line  in  the 
Choctaw  country,  is  all  based  on  limestone,  or  marly  limestones,  of  the  Cretaceous  period,  and  flats,  as  well  as 
extensive  licks,  indicative  of  salt,  are  frequently  encountered.  I  tested  the  Graham  salt  water  and  found 
it  to  be  a  strong  brine.  Salt  was  formerly  made  here,  but  the  works  have  been  abandoned,  probably  because 
no  pains  were  taken  to  tube  out  the  fresh  and  weak  water  or  because  the  borings  were  not  carried  to  a  suffi- 
cient depth.  The  salt  water  rises  through  the  Grypheea  beds  of  the  Cretaceous  formation,  of  which  40  feet 
are  exposed  in  the  slope  of  an  adjoining  low  ridge,  on  which  repose  red  clay  and  gravel,  thus:  Coarse  gravel 
and  red  clay,  25  to  30  feet;  Cretaceous  (Gryphwa)  limestone.  The  rise  of  the  salt  water  appears  to  be  in  con- 
nection with  some  axis  of  dislocation." 

745 A.  Mr.  J.  K.  Ramsey  reports:  "About  eighteen  years  ago  a  man  by  the  name  of  Groves  bored  a  well 
at  Blanchard  Springs.  At  the  depth  of  43  feet  he  struck  water,  and  it  flowed  up  to  the  surface  and  is  still 
flowing  to-day.  A  curb  was  put  in  and  the  water  was  raised  2  feet.  No  care  is  taken  with  the  well,  but  it 
continues  to  flow." 

746.  The  following  partial  analysis  of  N.  Bussey's  mineral  spring  is  given  by  Owen  :c  "Bicarbonate 
of  the  protoxice  of  iron,  crenate  or  appocrenate  of  iron,  chloride  of  sodium.  It  is  a  saline  chalybeate.  Its 
medical  properties  are  tonic,  slightly  laxative,  and  alterative." 

747.  Sections  of  test  borings  in  Ouachita  River  at  Franklin  SJioals^  Union  County,  Ark.  {298.6  miles  above 

the  mouth  of  Black  River). d 

BORING  NO.  27. 

Feet. 

L  Sand  and  gravel 0.0  -  6.56 

2.  Stiff  blue  mud,  with  pockets  and  streaks  of  sand 6.  56-50 

BORING  NO.  27a. 

1.  Gravel  and  sand 0      -  8.2 

2.  Stiff  blue  mud,  with  pockets  and  streaks  of  sand 8. 2  -50 

74  §.  Sections  of  test  borings  in  Ouachita  River  at  Jacks  Island,  Union  County,  Ark.  {278.4  miles  above 

mouth  of  Black  River). e 

BORING  NO.  26. 

Feet. 

1.  Sand,  mud,  and  leaves 0      -    3. 28 

2.  Gray  sand,  with  very  small  per  cent  of  clay 3. 28-  75. 62 

3.  Gray  sand,  with  few  small  lumps  of  blue  mud 75. 62-  90. 22 

4.  Veiy  fine  white  sand,  with  small  per  cent  of  white  clay 90. 22-  97.  97 

o Trans.  Am.  Inst.  Min.Eng.,  vol.27. 1898, p. 51. 

ft  Second  Report  of  a  Geological  Reconnaisance  of  Arkansas,  ISCiO,  p.  112. 

cOp.  cit.,  p.  1.36. 

dAnn.  Ropt. Chief  of  Eng.for  1902,pt.2. 1902,p.l.'568. 

<  Ibid.,  p.  1567. 
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Feet. 
6.  Graysand 97.97-104.99 

6.  White  sand,  with  small  per  cent  of  white  clay 104.99-108.27 

7.  Graysand 108.27-124.61 

8.  White  sand 124.61-132.94 

9.  Graysand 132.94-135.17 

10.  Apparently  a  log;  wash  very  dark,  and  substance  resembles  rot- 

ten wood  (lignite  bed?) 135.17-143.44 

11.  Whitesand 143.44-144.38 

12.  White  sand,  with  small  per  cent  of  clay 144. 38-145. 70 

13.  Whitesand 145.70-150.04 

14.  Blue-gray  clay,  with  pockets  and  streaks  of  sand 150. 04-201. 34 

15.  Hard  brownish  rock 201.34-201.97 

16.  Blue-gray  clay,  with  pockets  and  streaks  of  sand 201. 97- 

BORING  NO.  26a. 

1.  Sand  and  gravel 0      -  10.43 

2.  Graysand! 10.43-  50.00-|- 

BORING  NO.  26b. 

1.  Yellow  sandy  clay 0      -  3.94 

2.  YeUowsand....! 3.94-  5.25 

3.  Sand  and  gravel 5.25-  6.57 

4.  Bluemud 6.57-  7.88 

5.  Sandandmud 7.88-  12.31 

6.  Light-gray  sand 12. 31-  17. 39 

7.  Mud 17.3^  19.69 

8.  Light-gray  sand 19. 69-  30.  52-|-        # 

740*  Sections  of  test  borings  in  Ouachita  River  at  Perigeetke  Shoals^  Union  County ^  Ark.  {269.7  mUes  above 

mouth  of  Black  River). a 

BORING  NO.  25. 

Feet. 

1.  Brown  sand 0-9.84 

2.  Gray  sand  and  gravei 9. 84-12. 24 

3.  Log 12.24-21.56 

4.  Gray  sand 21 .  56-32. 06 

5.  Gray  sand,  with  small  per  cent  of  clay 32. 06-50. 00-|- 

BORING  NO.  25a. 

1.  Yellowish  sand  and  clay 0      -  3. 55 

2.  Yellow  sand  and  gravel,  with  very  small  per  cent  of  clay 3.  55-19. 69 

3.  Gray  sajid  and  gravel,  with  very  small  per  cent  of  clay 19. 69-50      -|- 

750*  Section  of  test  boring  in  Owachita  River  at  Marie  Saline  Landing,  Union  County,  Ark.  {253.6  mUes 

above  mouth  of  Black  River),  a 

Feet. 

1 .  Yellowish  sand  and  day 0      -  1. 64 

2.  Yellowish  sand 1. 64-  4. 11 

3.  Light-gray  sand 4. 11-18. 38 

4.  Mud  and  sand 18. 38-35.  44-f 


a  Ann.  Rept.  Chief  of  Eng.  for  1902,  pt.  2,  p.  1567. 
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751.  Sections  of  test  borings  in  Ouachita  River  at  Roland  Raft,  Union  County ^  Ark.  {240 '0  miles  above 

mouih  of  BUick  River),  a 

BORING  NO.  23. 

Feet. 

1 .  Brownish  sand 0      -23. 23 

2.  Gravel 23.23-35.57 

3.  Gray  sand 35.57-63.98 

4.  Very  stiff  blue-black  clay ,. 63. 9^^-64.  58 

5.  Rock : 64.58-64.96 

6.  Very  stiff  blue  black  clay 64.  98-68. 90-|- 

BORINO  NO.  23a. 

1.  Brownish  sand 0      -  9.  84 

2.  Grayish  sand 9.84-20.67 

3.  Gravel 20.67-30.22 

4.  Grayishsand 30.22-50      -f 

753.  Section  of  test  boring  in  Ouachita  River  at  Yerricks  Slough,  Union  County,  Ark.  {iS76.7  mUes  above 

mouth  of  Black  River),  b 

Feet. 

1 .  Yellow  sandy  clay 0      -  4.  59 

2.  Yellowish  sand 4.  59-  7. 87 

3.  Gray  sand 7.87-12.63 

4.  Broken  shells 12.6^-13.28 

5.  Gray  sand,  mud,  and  broken  shells 13.  28-15.  58 

6.  Light-gray  sand 15.  58-17. 22 

7.  Broken  shells 17.22-18.53 

8.  Sand  and  broken  shells 18.53-22.14 

9.  Light-gray  sand 22.14-32.80 

10.  Gray  sand.. 32.80- 

755.  Section  of  well  of  St.  Louis,  Iron  Mountain  and  Southern  RaUuxiy,  Higginson,  White  County,  Ark. 

[By  C.H.  Winters.] 

Quaternary  (Port  Hudson) :  .  Feet. 

1.  Clay 0-30 

2.  Fine  sand 30-50 

3.  Coarse  water-bearing  sand 50-62.  5 

75§.  It  is  reported  that  this  well  interferes  with  the  railroad  well  about  one-fourth  mile  distant. 
Used  in  boiler,  the  water  forms  a  lai^e  amount  of  scale,  but  the  addition  of  a  little  kerosene  is  found  to  furnish 
almost  complete  relief. 

Analysis  of  water  from  wdl  of  Union  Oil  Company  at  BunJcie,  Avoyelles  Parish,  La. 

[By  E.  W.  Brundage.] 

Parts  per  million. 

Sodium  chloride  (NaCl) 39.5 

Sodium  sulphate  (Na2S04) 7. 1 

Sodium  carbonate  (NajCOj) 15.  5 

Potassium  carbonate  (KjCOj) 1.2 

Magnesium  carbonate  (MgCOj,) 183. 8 

a  Ann.  Kept.  Chief  of  Eng.  for  1902,  pt.  2,  p.  1566.  6  Ibid., p.  1567. 

1393— No.  46—06 20 
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Parts  per  million. 

Calcium  carbonate  (CaCO,) 291.4 

SUicon  dioxide  (silica)  (SiOj) 30.0 

Oxides  of  iron  and  aluminum  (FcjO,,  AlaO,) 23. 0 

Organic  matter 148. 0 

Total 739.5 

"Characteristics:  Odor  suggestive  of  hydrogen  sulphide;  dear,  turbid  on  standing;  considerable  sediment. 
Test  with  litmus:  alkaline." 

759.       Section  of  well  of  Bunkie  Ice  and  Bottling  Company ,  Bunkie,  Avoyelles  Parish,  La. 

Quaternary  (Port  Hudson) :  Feet. 

1.  Red  clay 0-  70 

2.  Quicksand 70-115' 

3.  Gravel 115-140 

763 A.  Mr.  T.  L.  Grimes  reports:  ''I  had  the  water  from  my  well  analyzed  by  Professor  Caldwell ,  of 
Tulane  University,  who  reported  that  it  contained  a  little  soda,  a  little  magnesia,  some  lime,  and  a  trace  of  iron 
and  sulphuric  acid.  He  did  not  make  a  quantitative  analysis.  A  well  was  bored  a  few  miles  from  me  last  year 
that  behaved  quite  strangely.  The  curbing  was  gotten  down  64  feet  by  pumping  out  sand  and  letting  it  sink 
of  its  own  weight,  and  then  it  refused  to  sink  any  deeper.  When  they  quit  work  at  night  there  was  4  feet  of 
water  in  the  well,  but  next  morning  the  water  could  be  dipped  from  the  top  with  a  cup  held  in  the  hand.  There 
were  constant  noises  like  the  escape  of  gas,  and  the  height  of  the  water  changed  often,  though  it  was  not 
affected  by  the  stage  of  water  in  the  river.  The  well  finally  caved  in.  This  well  was  bored  in  the  center  of  one 
of  the  numerous  mounds  that  are  all  over  this  section  of  the  State  on  the  Bluff  (Port  Hudson)  formation." 

765.  Record  of  well  of  Natchez  and  Marksville  Oil  Company,  Marksville,  Awydles  Parish,  La. 

[By  A.  W.  Myers,  driller.] 

Feet. 

1.  Red  clay,  with  ferruginous  concretions 0    -      18 

2.  Fine  red  sand 18    -      42 

3.  Reddish  sand  and  gravel  containing  good,  fresh  water 42    -  132 

4.  Softsandrock 132    -  136 

5.  Coarse  sand  and  pebbles 136    -  158 

6.  Rock 158    -  158.5 

7.  Medium  red  sand 158.  5-  174 

8.  Loose  rock  and  bowlders 174    -  177 

9.  Sand  and  gravel  about  the  size  of  a  pea 177    -  193 

10.  Redclay 193    -    199 

11.  Fine  red  sand 199-206 

12.  Coarse  sand 206    -    214 

13.  Redclay 214    -    222 

14.  Rock 222    -    222.5 

15.  Red  sand  and  clay 222.  5-    232 

16.  Blue  sand  and  gravel 232    -    243 

17.  Fine  sand  and  gravel 243    -    259 

18.  Sticky  blue  clay  and  bowlders 259    -    318 

19.  Blue  clay,  with  black  particles 318    -    333 

20.  Red  gumbo  (stiff  clay) 333-337 

21.  Black  gumbo 337-360 

22.  Blueclay 360-380 

23.  Medium  white  sand 380    -    390 

24.  Blue  gumbo 390    -    405 

25.  Blue  clay,  with  mica 405    -    417 
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76§.  Section  ofweU  ofVicksburg,  Shreveport  and  Pacific  Railway ,  Arcadia,  BienvUU  Parish,  La. 

[By  H.P.Touzet.] 

Feet. 

1.  Yellow  and  red  clay 0-  30 

2.  Coarse  white  sand 30-  40 

3.  Blue  clay 40-100 

4.  Fine  blue  sand 100-110 

5.  Blue  clay 110-150 

6.  Water-bearing  gray  sand 150-165 

7.  Calcareous  rock 165-175 

8.  Blue  clay 175-275 

9.  Calcareous  rock 275-290 

10.  Blue  clay,  mixed  with  broken  rock 290-415 

11.  Fine  white  sand 415-465 

12.  Hard  blue  clay 465-525 

13.  Calcareous  rock 525-530 

14.  Vefy  stiff  white  clay 530-535 

15.  Blue  sand 535-540 

16.  Blue  clay 540- 

769.  Analysis  ofwaUrfrom  mineral  well  of  Dr.  J,  C.  Christian,  Arcadia,  Bienville  Parish,  La,a 

[By  Maurice  Bird.] 

Parts  per  million. 

Soluble  silica 1,114.9 

Iron  and  alumina 226. 7 

Lime 573.9 

Magnesia 540. 2 

Potash 11.6 

Soda 520 

Chlorine 1,647.7 

Sulphuric  acid -. 1 ,  538.  5 

"Mainly  sulphates  and  chlorides  of  alumina,  lime,  magnesia,  and  soda." 

770.  Section  of  well  of  John  Oigleux,  Jamestown,  Bienville  Parish,  La. 

Feet. 

1.  Surface 0-  18 

2.  Shell  marl,  with  many  Ostrea  sellaformis  (Claiborne) 18-  30 

3.  Blackclay 30-  90 

4.  Dark-colored  clay,  weathering  white 90-100 

5.  Dark  sand  and  clay 100-142 

6.  Sand,  water  bearing 142-145 

771.  Analysis  of  hrinefrom  Kings  Salt  Works,  Bienville  Parish,  La.  ^ 

[By  Maurice  Bird.] 

Per  cent. 

Sodium  chloride 6. 94 

Calcium  sulphate •. 01 

Calcium  chloride 152 

Magnesium  chloride 135 

Alumina 148 

Other  solids 065 

a  Oeology  and  Agriculture  of  Louisiana, pt. 2, 1892,  p.  47.  b  Ocol.  Survey  Louisiana,  Rept.of  1902, p.80. 
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773.  Analysis  of  brine  from  Rayhums  Salt  WorJcs,  Bienville  Parish^  La.a 

[By  Maurice  Bird.] 

Per  cent. 

Sodium  chloride 4. 60 

Sodium  sulphate 022 

Calcium  sulphate 322 

Magnesium  sulphate 029 

Alumina 061 

Other  solid  matter,  partly  in  suspension 03 

774,  Air  lift  brings  from  well  fine  dark-gray  sand,  with  occasional  white  quartz  grains  as  large  as  grains  of 
wheat,  and  numerous  particles  of  white  clay. 

Dump  heap  is,  for  the  most  part,  fine  gray  sand,  similar  to  the  Shreveport  water  sand.     It  shows  the 
following  succession  of  strata: 

1.  Red  clay. 

2.  Dark-colored  clay. 

3.  Chocolate-colored  clay. 

4.  Gray  or  greenish-gray  sand. 

776,  Section  of  well  of  Antrim  Lumber  Company,  Antrim,  Bossier  Parish,  La. 

[By  L.B.Clifford.] 

Sabine:  Feet. 

1.  Yellow  clay,  passing  below  into  blue  clay 0-  44 

2.  Lignite  of  good  quality 44-  48 

3.  Blue  clay 48-160 

4.  Water-bearing  sand 160-263 

5.  Sand  and  clay,  no  water 263-300 

77§.  Section  ofioell  of  W.  H.  Smith  dh  Son,  Benton,  Bossier  Parish,  La. 

[By  J.  P.Clifford.] 

Sabine:  Feet. 

1.  Slate-colored  clay 0-122 

2.  Gray  rock 122-124 

3.  Stiff,  hard  clay 124-140 

4.  Mahogany-colored  clay 140- 

5.  Water-bearing  sand. 

6.  "Coal"  (lignite) -350 

It  is  reported  that  this  well  flowed  for  a  short  time. 

7§3.  Partial  section  of  well  ofS.  H.  Bdinger  dh  Co.,  Bolinger,  Bossier  Parish,  La. 

[By  L.B.Clifford.] 

Claiborne  and  Sabine:  Feet. 

1.  Yellowclay 0-  14 

2.  Sandrock 14-  16 

3.  Yellowclay 16- 

4.  Blue  clay -162 

5.  Water-bearing  sand 162-235 

6.  Dark-colored  sand  and  clay,  no  water 235-315 

a  Qeol.  Survey  Louisiana,  Rept.  of  1902,  p.  75. 
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7  §3.  Section  of  well  at  Cash  plarUationf  3  miles  north  of  Bossier  City,  Bossier  Parish ,  La. 

[ByA.L.PullIn.] 
Quaternary  (Port  Hudson) :  Feet. 

1.  Clay,  passing  below  into  fine  gravel,  containing  hard  water. . . Q-130 

Sabine: 

2.  Blueclay 130-156 

3.  Sand,  containing  hard  water 155-160 

4.  Blueclay 160-180 

5.  Sand,  with  bad  water 180-185 

6.  Blueclay 185-225 

7.  Lignite , 225- 

8.  Blueclay 1 -300 

9.  Brown  clay 300-315 

10.  Water  sand;  water  rises  to  within  35  feet  of  surface 315-330 

784.  Section  of  well  ofBenj.  Gray,  j?J  miles  north  of  Bossier  City,  Bossier  Parish,  La. 

[ByA.L.PullIn.] 
Quaternary  (Port  Hudson) :  Feet. 

1.  Soil 0.0-  10.0 

2.  Soft  red  sand ;  becomes  coarser  and  passes  into  laige  gravel . .     10. 0-  76. 0 
Sabine: 

3.  Rock  (probably  a  limestone  concretion) 76. 0-  79.  5 

4.  Blue  clay,  with  layer  of  lignite  at  160  feet 79.  5-300. 0 

5.  Water-bearing  sand  (water  flowed  over  top  of  pipe  when  well 

was  first  sunk) 300.0-330.0 

7§5.        Section  of  well  of  Shreveport  Cotton  Oil  Company,  Bossier  City,  Bossier  Parish,  Iji. 

Quaternary  (Port  Hudson) :  Feet. 

1.  Surface  clay,  sand,  and  gravel 0-  80 

Sabine: 

2.  Blue  clay,  with  occasional  thin  layers  of  sand 80-225 

3.  Water-bearing  sand 225-235 

4.  Blue  clay,  containing  no  water v .^ 235-600 

7§6.  Six-inch   pipe,  0-70.5  feet;  4-inch   pipe,  70.5-168  feet.     The  6-inch  pipe  passes  through  the 
Quaternary  into  the  Sabine  clays. 

788.  Section  of  well  of  Will  Sentell,  Lake  Point,  just  above  Cedar  Bluff,  Bossier  Parish,  La. 

Quaternary  (Port  Hudson):  Feet. 

1.  Surface  clay,  passing  below  into  sand  and  coarse  gravel 0-120 

Sabine: 

2.  Blueclay 120-232 

3.  Fine  sand,  containing  good  soft  water 232-240 

4.  Dark-colored  clay,  containing  no  water 240-600 

Completed  in  1902.     Water  lowers  readily  on  pumping. 

795.  The  gravel  bed  which  usually  lies  at  the  base  of  the  Quaternary  deposits  is  in  this  well  represented  by 
a  coarse  sand.     No  lignite  was  encountered. 

796.  Section  of  well  of  John  Glassell,  at  Belcher,  Caddo  Parish,  La. 

[ByA.L.PullIn.] 
Quaternary  (Port  Hudson):  Foet. 

1.  Surface  clays,  passing  below  into  fine  gravel 0-96 

Sabine: 

2.  Clay 96-213 

3.  Water  sand,  not  passed  through 213-225 
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§04.  General  section  of  wells  in  Red  River  V alley  below  Shreveporty  Caddo  Parish,  La.a 

[By  A.  L.  Pullln.] 
Quaternary  (Port  Hudson) :  Thickness  in  feet. 

1 .  Red  soil ;  sandy  loam 4-  10 

2.  Red  clay  and  sand,  water  bearing.    This  stratum  is  clayey  above 

and  becomes  more  sandy  below.  The  lower  5  to  10  feet  arc  quick- 
sand. This  layer  is  the  source  of  the  highly  mineral  water  which 
is  obtained  in  the  driven  wells 45-  60 

3.  Gravel  and  sand.     Finnly  bedded,  so  much  so  that  it  is  impossible 

to  drive  a  pipe  into  it.  The  gravel  sometimes  reaches  the  size  of 
a  goose  egg.  White  chert  and  quartz  pebbles  arc  common.  The 
gravel  is  largest  at  the  top  and  gradually  grows  finer  until  at  the 

base  of  the  stratum  it  grades  into  a  fine  white  sand 20-  40 

Sabine : 

4.  Soft  gray  sandy  clay,  containing  vegetable  remains  and  occasional 

shells g-  16 

5.  Fine  white  sand 0-  40 

6.  Hard  tenacious  !  lue  clay,  called  "  rubber  clay,"  containing  scattered 

iron  concretions  about  the  size  of  a  pea 40-132 

7.  Indurated  sand,  water  bearing.     Furnishes  an  abundant  supply  of 

soft  water.  Water  from  this  stratum  generally  risos  to  within  10 
or  20  feet  of  the  surface. 

805*  Section  of  well  of  Captain  Rohson,  Robson,  Caddo  Parish,  La.b 

[By  A.  L.  Pullln.]  ^ 

Quaternary  (Alluvium  and  Port  Hudson) :  Feet. 

1.  Red  sandy  loam 0-    4 

2.  Fine  red  clay,  with  sand 4-  79 

3.  Red  sand,  water  bearing 79-  82 

4.  Gravel  and  sand,  same  as  3  in  well  No.  804 82-106 

Sabine: 

5.  Lignitiferous  clay  with  shells 106-118 

6.  Brown  lignite 1 18-121 

7.  Good  black  lignite 121-123 

8.  "Soapstone,"  soft  white  friable  clay 123-130 

9.  Very  hard  blue  limestone 130-131 

10.  Hard  black  lignite 131-135 

11.  Blue  clay 135-225 

12.  Water  sand,  not  passed  through 225- 

§06.  According  to  the  best  information  obtained  from  several  sources  and  from  the  sections  in  adjacent 
wells,  the  strata  penetrated  in  this*  well  are  as  follows: 

Section  of  deep  test  well  ofShreveport  Ice  Company,  Market  street  and  Cross  Bayou,  Shreveport,  Caddo  Parith,  La, 

Sabine :  Feet. 

1.  Dark-colored  clays,  with  lignite 0-200 

2.  Gray  sand,  water  bearing 200-250 

Midway  and  Arkadelphia: 

3.  Blue  clay,  with  occasional  hard  streaks  of  rock;  no  water 250-961 

Nacatoch : 

4.  Very  hard  quartzitic  rock 961- 

5.  Soft  sandstone,  with  occasional  hard  rock;  furnishes  artesian  salt 

water  with  gas -996 

a  Geol.  Survey  Louisiana,  Rept.  for  1899  [1900], pp.  179-180.  b  Ibid.,  pp.  180-181. 
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The  gas  from  stratum  5  is  used  to  light  the  ice  factory.    Temperature  of  water,  August  22,  1902,  84®  F. 
The  water  used  by  the  ice  company  is  obtained  from  three  wells  developing  stratum  3. 

§07.     Section  of  test  tveU  ofShreveport  Waterworks  Company ,  Shreveportj  Caddo  Parish,  La. 

[By  H.  F.  Juengst.] 

Feet. 

1.  Yellowclay 0-38 

2.  Lignite 38    -  43 

3.  Yellowclay 43-55 

4.  Sand ^. 55    -  57 

5.  Blueclay 57    -  62 

6.  Black  clay , 62    -  65 

7.  Lignite 65-70 

8.  Blueclay 70    -ia5 

9.  Clay  and  sand 105    -115 

10.  Blueclay 115    -135 

11.  Yellowclay 135    -160 

12.  Blue  sand  and  clay 160    -165.5 

13.  Blueclay 165.5-190.5 

14.  Lignite 190.5-193.5 

15.  Yellowclay 193.5-218.5 

16.  Sand 218.5-228.5 

17.  Blueclay 228.5-244 

Casing,  6-inch,  0-80  feet;  4J-inch,  80-136  feet.  An  attempt  was  made  to  retcst  the  well  in  1902,  but 
yielded  no  results.  As  the  depth  to  water  was  at  that  time  only  14  feet,  the  well  had  probably  caved  in 
and  the  water-bearing  strata  had  been  entirely  cut  ofT. 

Analysis  of  vxiter  from  test  well  ofShreveport  Waterworks  Company ,  Shreveportj  Caddo  Parish,  La. 

[By  Francis  C.  Phillips.] 

Parts  per  million. 

Total  solids 600 

Hardness,  expressed  in  parts  per  1 ,000,000,  of  carbonate  of  lime 168 

Hardness  after  boiling  one-half  hour 154 

Chlorine 94 

Nitrogep  as  nitrates None. 

Nitrogen  as  nitrites None. 

Free  ammonia 38 

Albuminoid  ammonia .04 

Oxygen  required 1.  38 

§0§.  The  drillers  report  83  feet  of  4-inch  casing,  44  feet  of  2i-inch  casing,  and  15  feet  of  screen,  indicating 
that  a  portion  of  the  supply  is  from  above  142  feet.  The  drilling  of  this  well  was  carefully  watched  by  Mr. 
S.  Y.  Snyder,  who  has  furnished  the  following  report: 

Section  of  well  of  Henry  Rose,  Shreveport,  Caddo  Parish,  La. 

[By  S.Y.Snyder.] 

Feet. 

1.  Clay  and  sand 0-  40 

2.  Dark-Hue  clay 40-  50 

3.  Yellowclay 50-  65 

4.  Quicksand,  water  bearing 65-  71 

5.  Hard  blue  clay 71-150 

6.  Sand,  water  bearing 150-165 

7.  Norecord 165-175 

8.  Lignite 175-177 

9.  Sand 177-272 

10.  Rock 272 
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§13.  Tlie  drillers  report  4-inch  casing,  0-80  feet;  2}-iDch  casing,  80-169  feet;  10-foot  screen,  99-109 
feet;  15-foot  screen,  148-163  feet;  total  depth,  324  feet.    Completed  July,  1901.    Cost,  $700. 

§17.  Wells  Nos.  1  and  2  have  80  feet  of  6-inch  casing,  60  feet  of  4-inch  casing,  and  12  feet  of  4-inch 
screen  at  the  bottom.    Well  No.  3  has  80  feet  of  6-inch  casing  and  60  feet  of  4-inch  casing;  no  screen. 

§39.  Mr.  Mayer  reports:  ' '  In  all  the  wells  in  this  region  water  rises  to  within  about  15  feet  of  the  sui^ 
face,  is  very  soft,  and  free  of  alkali.  It  remains  pure  as  crystal  at  all  times,  pleasantly  cool,  and  of  the  same 
temperature  the  year  round,  and  extremely  wholesome.  If  allowed  to  stand  exposed  to  the  atmosphere  and 
under  ordinary  atmospheric  temperature  it  emits  an  odor  of  sulphureted  hydrogen;  no  physical  change  is 
apparent.    The  water  rises  from  a  stratum  of  beach  sand.'^ 

833.  Section  ofweU  of  A.  H.  Leonard  on  Bayou  Pierre^  10  miles  southeast  of  Shreveportf  Caddo  Parishy  La, 

[By  T.C.BackUB.] 

Quaternary  (Port  Hudson) :  Feet. 

1 .  Sandy  clay 0-  40 

2.  Sand  and  gravel 40-  70 

Sabine: 

3.  Dark-blue  clay 70-130 

4.  No  record 130 

5.  Water  sand 205 

Casing,  2i-inch,  0-80  feet;  IJ-inch,  80-120  feet. 

834.  Section  ofweU  in  sec.  i,  T.  20  N.,  R.  IG  TT.,  Caddo  Parish,  La,<^ 

Port  Hudson:  Feet. 

1.  Fine  loamy  sand 0-  4 

2.  Yellow  and  gray  mottled  clay,  post-oak  clay 4-11 

3.  Red  clay,  with  calcareous  concretions  in  lower  part 1 1-29 

4.  Blue  mud,  with  vegetable  matter  and  mussel  shells 29-46 

5.  Fine  blue  sand,  not  passed  through 46-55 

835.  Section  of  gin  welly  Uni,  Caddo  Parish,  La. 

[By  A.L.PuUin.] 

Quaternary:  Feet. 

1.  Stiff  red  clay ,0-    8 

2.  Fine  rod  sand 8-  15 

3.  Buckshot  soil 15-20 

4.  Very  Gno  yellow  sand 20-  35 

5.  White  sand,  gradually  becoming  coarser 35-  60 

6.  Fine  gravel,  size  of  grain  of  corn,  water  bearing 60-  70 

Sabine: 

7.  Blue  clay 70-190 

8.  Dry  white  sand 190-198 

Sabine  and  Midway?: 

9.  Brown  clay 198-348 

Midway?: 

la  Shell  mari 348-400 

Arkadelphia:  • 

11.  Dark-gray  clay 400-650 

A  second  well  was  drilled  to  the  same  depth  without  obtaining  water. 


aGeol.  Survey  Louisiana,  Kept,  for  1890  [1900J,  p.  190. 
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§37.  Section  of  test  boring  in  Ouaekiia  River  near  Blankston^  Caldwell  Parish^  La.  {143.5  miles  above 

mouth  of  Black  River). a 

Depth  in  feet. 

1.  Stiff  red  clay...   0.0 

2.  Sandy  clay 19.7 

3.  Coarse  gray  sand,  with  small  percentage  of  clay 22. 4 

4.  Gray  sand 26.3 

5.  Black  sand  and  clay 51. 2 

Sections  of  test  borings  in  Ouachita  River  near  Blankston,  CaldweU  Parish j  La.  {144.5  miles  above  mouth  of  Black 

River).h 

BORING  NO.  16. 

L»epth  in  feet. 

1.  Brown  sand,  with  small  percentage  of  clay 0. 0 

2.  Gray  sand,  with  some  clay 27. 89 

3.  Stiff  clay,  with  some  sand 50 

,  BORING  NO.  17. 

1.  Dark-gray  sand  and  clay 0. 0 

2.  Sand  and  clay 16.41 

3.  Gray  sand  and  clay 19. 69 

4.  Stiff,  sticky  blue  clay,  with  small  percentage  of  sand 43. 38 

5.  Stiff  and  very  sticky  blue  clay 50 

BORING  NO.  17a. 

1.  Sand  and  clay 0.0 

2.  Brown  sand 1 .  65 

3.  Gray  sand 13.13 

4.  Gray  sand,  with  small  percentage  of  clay 34. 29 

5.  Gray  sand,  with  larger  percentage  of  clay 42. 66 

6.  Gray  sand,  with  still  larger  percentage  of  clay 50 

§3§.        Section  of  well  of  Clark  Spur  Lumber  Company  near  Clarks,  CaldweU  Parish,  La. 

[By  Oscar  Shanlcs.] 

Feet. 

1.  Clay 1-130 

2.  Pepper-and-salt  water  sand 130-145 

3.  Clay,  white  and  sticky 145-208 

840.       Section  of  well  of  Clark  Spur  Lumber  Company  near  Clarks,  Caldwell  Parish,  La. 

[By  Oscar  Shanks.] 

Feet. 

1.  Clay 1-110 

2.  Water  sand,  red  in  color 110-150 

§4 1 .  Section  of  vxll  at  Columbia ,  Caldwell  Parish ,  La. 

[By  Oscar  Shanks.] 

Feet. 

1.  Black  sandy  loam -' 0-    7 

2.  Brown  clay 7-  17 

3.  Blue  quicksand,  lignite,  and  mica,  mixed 17-  57 

4.  Gray-colored  joint  clay,  with  streaks  of  yellow  .sand 57-  72 

5.  Soft  blue  sandstone 72-  73 

6.  Coarse  white  water  sand  and  gravel  (iron  water) 73-  85 

7.  Blue  clay,  mixed  with  shells , 85-102 

a  Ann.  Rcpt.  Chief  of  Engineers  for  1902,. pt.  2,  1902, p.  1563. 
b  Ibid.,  p.  1503. 
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Feet. 

8.  Blue  flint  rock,  with  gray-colored  streaks 102-162 

9.  Black  sticky  clay 162-377 

10.  Chocolate-colored  rock 377-388 

11.  Black  sticky  clay 388-422 

12.  Clay,  with  iron  pyrite 422-423 

13.  Fine  sand,  with  lignite  and  mica,  containing  artesian  water 423-503 

943.  Section  of  test  boring  in  Oudchita  River  at  Standfield  Place,  2  miles  below  Columbia,  Caldwell  Parish, 
La.  (123.3  mile^  above  mouth  of  Black  River).a 

Depth  in  feet. 

1.  Yellowish  sand  and  clay 0. 0 

2.  Yellowish  sand 1 .  62 

3.  Mud,  with  gray  sand 19. 69 

4.  Gray  sand 22. 31 

5.  Mud,  with  dark  sand 25. 10 

6.  Sand , *...  41.01 

7.  Mud,  with  sand 43.  47 

§43.  Section  of  test  boring  in  Ouachita  River  at  Columbia,  CaldweU  Parish,  La.  (125.6  miles  above  mouth  of 

Black  River). a 

Depth  in  feet. 

1.  Reddish-yellow  sand  and  clay 0. 0 

2.  Reddish-yellow  sand... 8.20 

3.  Gray  sand 9.84 

4.  Mud,  with  sand 15. 75 

5.  Dark-gray  sand 17. 39 

6.  Mud,  with  small  percentage  of  sand 24. 28 

7.  Gray  sand 24.61 

8.  Mud,  with  gray  sand f : . . .  29. 03 

9.  Gray  sand 32. 31 

10.  Sand,  with  small  percentage  of  mud 36.  58 

11.  Gray  sand 40.68 

12.  Mud  and  sand 50.59 

13.  Mud  and  sand .-. .  52.49 

§44.  Section  of  test  boring  in  Ouachita  River  1  mile  above  Columbia,  Caldwell  Parish,  La.  (126.9  miles  above 

mouth  of  Black  River). b 

Depth  In  feet. 

1.  Brown  sand  and  clay 0. 0 

2.  Gray  sand 16. 41 

3.  Gray-brown  sand 32. 81 

4.  Blue-gray  sand,  with  small  percentage  of  clay  and  pieces  of  coal 48. 23 

5.  Blue-gray  sand,  with  some  clay  and  gravel 73. 43 

6.  Clay,  with  small  percentage  of  sand  and  pieces  of  rock 100. 03 

7.  Very  coarse  sand  and  clay 113. 19 

8.  Graysand 120.47 

9.  Gray  sand,  with  small  percentage  of  clay 177. 07 

10.  Gray  sand,  with  small  percentage  of  clay 220. 14 


a  Ann.  Rept.  Chief  of  Engineers  for  1902,  pt.  2,  p.  1561.  b  Ibid.,  p.  1561. 
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845.  Section  of  test  boring  in  Ouachita  River  2  miles  ahove  Columhia,  Caldwell  Parish^  La.  (127.6  miles 

above  movih  of  Black  River),  a 

Depth  in  feet. 

1.  Soft,  boggy  sand  and  mud,  full  of  trash 0. 0 

2.  Gray  sand,  with  bark  and  wood 24. 60 

3.  Gray  sand 45.  57 

846.  Section  of  test  boring  in  Ouachita  River,  S  miles  above  Columbia,  Caldwell  Parish,  La.  {128.1  mUes 

above  mouth  of  Black  River).  « 

Depth  in  feet. 

1.  Brown  sand  and  clay 0. 0 

2.  Gray-brown  sand,  with  some  clay 17. 02 

3.  Gray-brown  sand,  with  some  clay 52.  49 

847.  Sections  of  test  borings  in  Ouachita  River  at  CaUs  Landing,  Caldwell  Parish,  La.  {13^.5  mUes  above 

mouth  of  Black  River),  b 

BORING  NO.  14. 

Depth  In  feet. 

•1.  Brown  sand,  with  some  clay 0. 0 

2.  Gray  sand 9.84 

3.  Stiff  gray-blue  sand  and  clay 31 .  08 

4.  Stiff  gray-blue  sand  and  clay 50. 86 

BORING  NO.  14a. 

1.  Brown  sandy  ciay 0. 0 

2.  Gray  sand 6.  56 

3.  Stiff  gray-blue  sand  and  clay 39. 76 

4.  Stiff  gray-blue  sand  and  clay 50. 00 

848.  Section  of  test  boring  in  Ouachita  River  at  Lower  Breston  place,  Caldwell  Parish,  La.  {132.2  mUes 

above  mouth  of  Black  River). c 

Depth  In  feet. 

1.  Very  soft  sand  and  mud 0. 0 

2.  Brown  sand,  with  small  percentage  of  clay 9. 84 

3.  Lot  of  trash,  principally  wood 13. 12 

4.  Fine,  clean  gray  sand 16.  40 

5.  Coarse,  clean  gray  sand 19. 68 

6.  Coarse,  clean  gray  sand 45.  57 

849.  Sections  of  test  borings  in  Ouachita  River  at  Upper  Breston  place,  CddxDell  Parish,  La.  {133.3  mUes 

above  mouth  of  Black  River). e 

BORING  NO.  13. 

Depth  in  feet. 

1.  Brown  sand  and  mud 0. 0 

2.  Fine  gray  sand,  full  of  trash 16.  40 

3.  Coarse  gray  sand 34. 78 

4.  Stiff  blue  mud,  with  some  sand  and  pieces  of  rock 44. 06 

5.  Stiff  blue  mud,  with  some  sand  and  pieces  of  rock 52.  59 

BORING  NO.  13a. 

1 .  Soft  brown  sand * 0. 0 

2.  Fine  gray  sand,  with  some  trash •. 16.  40 

3.  Coarse  gray  sand •. . . .  32. 81 

4.  Stiff  blue  mud,  with  some  sand  and  pieces  of  rock 47. 64 

5.  Stiff  blue  mud,  with  some  sand  and  pieces  of  rock '.  52. 49 

a  Ann.  Kept.  Chief  of  Engineers  for  1902,  pt.  2,  p.  1561.  6  Ibid., p.  1563.  c  Ibid.,  p.  1562. 
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§50.  Section  of  test  boring  in  Ouachita  River  at  Smithlandf  Caldwell  Parishf  La.  (131  £  mUes  above  mouth 

of  Black  River).'t 

Depth  in  feet. 

1.  Brown  sand,  with  some  clay 0. 0 

2.  Log , 9.84 

3.  Gray  sand,  with  small  percentage  of  clay 10. 50 

4.  Clean  gray  sand 16. 41 

5.  Gray-brown  sand 21. 33 

6.  Gray  sand,  with  clay  in  lumps  or  layers , 32. 81 

7.  Gray  sand,  with  larger  percentage  of  clay 34. 16 

8.  Coal  (lignite) 46.03 

9.  Gray  sand'and  some  clay 46. 69 

§51.  Sections  of  test  borings  in  Black  Rix^er  (37.9  mUes  above  mouth)  at  New  Hope  placCy  Catahoula 

Parish,  La.b 

BORING  NO.  1 

Depth  in  feet. 

I.Sandy  clay 0.0 

2.  Sand  and  lumps  of  mud 6.  57 

3.  Dark  sand 9.85 

4.  Dark  sand 41.02 

BORING  NO.  la. 

1.  Sandy  clay... 0.0 

2.  Dark-gray  sand 3.93 

3.  Dark  sand  and  mud 12.  47 

4.  Blue  mud 14.11 

5.  Mud  and  sand 18. 21 

6.  Darksand 29.53 

7.  Dark  sand . .' 39. 37 

§  53.  Section  of  test  boring  in  Black  River  (42.2  miles  above  mouth)  ai  Star  View  place,  Catahoula  Parish,  La.  & 

Depth  In  feet. 

1.  Brown  sand  and  mud 0. 0 

2.  Gray  sand 6.  58 

3.  Gray  sand 50.00 

§53.  Section  of  test  boring  in  Black  River  (51.4  miles  above  mouth)  ai  Jones  Bayou,  Catahoula  Parish,  La.^ 

Depth  in  feet. 

1 .  Gray-brown  sand 0. 0 

2.  Clean  gray  sand 9. 85 

3.  Clean  gray  sand 50. 00 

§54.  Salt  springs  are  described  in  this  region  by  a  number  of  the  early  explorers.^  They  were  visited 
by  Hopkins  in  1871  and  pronounced  to  be  of  little  economic  value. 

855.  Mr.  Thomas  W.  Robertson,  field  assistant,  visited  this  well  August  18,  1902,  and  obtained  from 
Mr.  A.  A.  Arnold,  head  driller,  and  Dr.  J.  C.  Harden  fossils  found  at  a  depth  of  1,000  to  1,250  feet.  These 
have  been  pronounced  Jackson  (Eocene)  by  Prof.  G.  D.  Harris.  The  depth  at  which  they  were  found  confirms 
the  dip  observations'  made  on  Ouachita  River  between  Stock  Landing  and  Carter  Landing.^ 

Dr.  Harden,  with  whom  the  drillers  stayed,  was  greatly  interested  in  the  well  and  kindly  allowed  Mr. 
Robertson  to  copy  the  following  from  his  personal  memorandum.  It  should  be  noted  that  it  differs  mate- 
rially from  the  record  furnished  by  the  president  of  the  company,  and  given  below,  which  on  the  whole  more 
nearly  agrees  with  the  known  structure. 

a  Ann.  Rept.  Chief  of  Engineers,  1902,  pt.  2,  p.  1562.  c  Gool.  Survey  Louisiana,  Rept.  of  1902,  pp. 91-92. 

6  Ibid.,  p.  1.560.  d  Ibid.. p.  164. 
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Section  of  well  ofCatahoxda  OH  and  Development  Company,  Ldand,  Caiahotda  Parish,  La, 

[By  Dr.J.C. Harden.] 

Feet. 

1.  Norecord 0-40 

2.  Coarse  gray  sandstone,  containing  pure  freestone  water 40    -      60 

3.  Black  clay,  with  pebbles 60    -      70 

4.  Soft  sandstone,  with  water 70    -    246 

5.  Dark-green  clay 246    -    546 

6.  Sandstone 546    -    559 

7.  Coarse  red  and  white  sand 550    -    601 

8.  Black  and  yellow  clays 601-666 

9.  Soft  sandstone 666    -    670.5 

10.  Sand,  with  soft,  warm  water 670.  5-    700.  5 

11.  Blackclay 700.5-    760.5 

12.  Yellowclay 760.5-    775.5 

13.  Fine  gray  sand,  with  water 775.  5-    800. 5 

14.  Blackclay 800.5-    875.5 

15.  Norecord 875.5-1,000 

16.  Clay,  with  shells  (Jackson) 1,000    -1,250 

17.  Norecord 1,250    -1,300 

18.  Very  black  formation,  old  seaweed,  mud,  and  lignite  (Cock- 

field) 1,300  -1,500 

19.  Sand,  with  artesian  salt  water 1,500  -1,645 

20.  Rock,  "gypsum" 1,645  -1,651 

21.  Very  fine  gray  gypsum?;  sand;   water,  not  artesian 1, 651  -1, 701 

22.  Black  and  yellow  clay 1,701  -1,751 

23.  Rock 1,751  -1,764 

24.  Norecord 1,764  -1,864 

"Pipe  was  withdrawn  from  1,864  to  900  feet,  when  an  explosion  occurred  which  could  be  heard  over 
three-fourths  mile;  then  a  gusher  of  very  foul-smelling  gas,  mud,  lignite,  and  salty  water  shot  up  over  100 
feet.  This  contained  some  oil.  Flow  continued  for  twenty-two  hours,  when  it  stopped  by  choking.  Before 
flow  stopped  salty  water  became  quite  clear. '^ 

The  president,  Mr.  S.  McDowell,  furnished  the  following  record  in  February,  1903: 

Section  of  well  ofCatahotda  Oil  and  Development  Company,  Ldand,  Catahovla  Parish ,  La. 

[By  S. McDowell,  president.] 

Fwt. 

1.  Gray-mottled  clay 0-  60 

2.  Quicksand,  with  water 60-  80 

3.  Sandstone 80-  130 

4.  Blue  or'green  clays 130-  370 

5.  Water-bearing  sand 370- 

6.  Blue  or  green  clays -1, 550 

7    Artesian  salt  water 1 ,  650- 

No  water  was  encountered  between  the  370-foot  sand  stratum  and  1,550  feet. 

856.  Section  of  test  well  of  St.  Louis,  Iron  Mountam  and  Southern  Railway,  OUa,  Catahoula  Parish,  La, 
[From  records  in  the  office  of  E.  Fisher,  chief  engineer  of  bridges  and  buildings.) 

Feet. 

1.  Clay 0-242 

2.  Water  and  sand 242-254 

3.  Streaks  of  sand  and  clay 254-257 

4.  Fine  sand,  with  layers  of  sand  rock  and  some  water 257-314 

5.  Clay  and  sand  in  layers 314-328 

6.  Soapstone 328-341 
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Feet. 

7.  Gray,  hard  clay,  and  black,  tough  clay  or  soapstone iu 341-358 

8.  Fine  sand,  water  trace 358-364 

9.  Clay  and  fine  sand,  not  much  water 364-369 

10.  Fine  sand,  not  much  water 369-374 

§59.  Section  of  tent  boring  in  Oxmchita  River  at  Catahoula  ShodUf  Catahoula  Parish^  La.  (77  mHe3 

above  mouth  of  Black  River),  a 

Depth  In  feet. 

1.  Sandy  mud 0.0 

2.  Sand,  clay,  and  gravel 99 

3.  Gravel 3.28 

4.  Gray  sand 15. 75 

5.  Blue-brown  sandy  clay 30. 35 

6.  Blue-gray  rock 52.50 

7.  Very  hard  blue-gray  clay  or  soft  rock 54. 33 

8.  Soft  blue-gray  rock 76. 18 

9.  Blue  sandy  clay 86.32 

10.  Gray  rock 139.67 

11.  Blue  sandy  clay 140 

12.  Fine  gray  sand;  water  flowed  at  the  rate  of  3,600  gallons  per  hour . . .  158. 07 

13.  Fine  gray  sand;  water  flowed  at  the  rate  of  3,600  gallons  per  hour.. .  197.  51 

§63.  Lockett'>  gives  the  following  regarding  this  locality:  "In  the  vicinity  of  La  Croix  Ferry,  and  near 
the  mouth  of  Trout  Creek,  is  a  small  area  of  about  1  mile  square,  peculiarly  characterized  by  numerous  sulphur 
springs.  The  best  known  of  these  are  on  the  eastern  bank  of  Trout  Creek,  known  as  the  Catahoula  White 
Sulphur,  and  now  owned  by  Mrs.  Ward.  Her  husband  first  opened  these  springs  to  the  public  in  1846,  and  for 
many  years  they  were  a  fashionable  resort  for  the  planters  of  Rapides  and  other  parishes.  Their  waters  were 
thought  to  be  beneficial  to  those  afflicted  with  liver  complaint,  dyspepsia,  and  all  kinds  of  cutaneous  diseases. 

"One  mile  from  Wards  Springs,  on  the  opposite  side  of  Trout  Creek,  are  the  sulphur  springs  of  Captain 
Welch,  which  are  better,  more  numerous,  and  stronger  than  the  former,  but  are  not  so  well  known,  from  never 
having  been  opened  to  the  public.'* 

§63.  Analysis  of  spring  vxUerfS-om  sec.  15,  T.  21  N.j  R.  4  W.,  Claiborne  Parish,  La.  e 

Parts  per  million. 

Silica : 52.4 

Peroxide  of  iron  and  alumina 13. 2 

Lime 23. 9 

Magnesia 7. 01 

Potash 4.78 

Soda 22.9 

Sulphuric  anhydride 22.  9 

Chlorine 16.59 

Carbonic  acid 35.  9 

Oxygen  absorbed  from  potassium  permanganate  in  three  hours 30 

No  ammonia  and  mere  traces  of  nitrates,  nitrites,  and  phosphoric  acid. 

a  Ann.  Rept.  Chicl  of  Engineers,  1902,  pt.  2,  p.  1500. 
6  Ann.  Rept.  Louisiana  State  Univ.  for  1860. 1870.  pp.  5C,  57. 

e  Preliminary  report  on  the  hill  lands  south  of  the  Vicksburg,  Shreveport  and  Pacific  Railway  to  Alexandria:  Oeol.  and 
Agiio.of  La.,pt.2,1803,p.ll8. 
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§67.  Section  of  Texas  and  Pacific  Railway  well  at  Fish  Pond^  Concordia  Parish,  La. 

[ByC.II.ChainlxTlain.) 

Alluvium  and  Port  Hudson:  Feet. 

1.  Top  soil  and  clay 0-  40 

2.  Blue  clay,  'with  streaks  of  sand 40-  70 

3.  Quicksand 70-95 

4.  Clay  %i\d  cottonwood  drift 95-100 

5.  Ixx)se  stones  and  gravel 100-105 

6.  Sharp  water  sand  and  gravel 105-145 

8T1.  Section  of  R.  G.  IledricJc's  test  utll,  2  1-2  miles  northeast  ofFrierson,  De  Soto  Parish,  La. 

Sabine:  F«vt. 

1 .  Gray  sands  and  clays,  with  lignite 0-  241 

2.  Coarse  white  sand;  lost  water  in  large  quantities 241-  281 

Midway  and  Arkadelphia: 

3.  Dark  clay 281-  301 

4.  Rock 301-  302 

5.  Dark-colored  laminated  lignitiferous  clay,  with   large  con- 

cretions and  occasional  layers  of  iron  pyrite »^2-    901 

6.  Harder  clay;  did  not  cave  as  badly  as  that  above 901-    998 

Nacatoch: 

7-  Indurated   sand,   containing   Foraminifera   and   Ostrocoda. 

Furnishes  artesian  salt  water. 998- 

Marl  brook : 

8.  Blue  clay -1,275 

9.  Whit4>  limestone;  gas  at  1,300  feet  (Saratoga?) 1,275-1,300 

10.  Light  clayey  shale,  with  some  sand 1,  300-1.  50C 

Diameter,  8  inches,  0-380  feet;  6  inches,  380-913  feet:  4  inches,  913-1,500  feet.     Temperature  oi  ■  rte^ian 

water  August  25,  1902,  70°  F.     Elevation  of  ground,  198.3  feet;  top  of  4-inch  pipe,  203.5  feet  alw  ?  mean 
Gulf  level. 

HHH.       Section  of  Mississippi  River  Commission  test  boring,  Ilays  Landing,  East  Carroll  Parish,  La.  a 

iBy  E.  \V  Hilgard.] 

Alluvium:  Feet. 

1 .  Noncalcareous  clayey  silt,  with  abundant   vegetable   matter  not 

lignitized 0-  56 

Port  Hudson: 

2.  Coarse  sand,  with  gravel  and  grains  of  lignite.     A  clay  streak  occurs 

at  82.5  to  82.6 : 56-109 

"Upp€»r  Claiborne"  (Jackson): 

3.  Whitish  greensand  marl.     On  washing  and  st»ttling  the  green- 

.sand  falls  to  the  bottom,  the  red  sand  occupies  the  middle,  and 

the  calcareous  debris  lies  on  top 127-132 

4.  Greensand  marl  like  the  last,  with  calcareous  concretions  contain- 

ing shell  fra^ents 132-135 

5.  Concretions  from  marl  bed,  with  shell  fragments 145-150  ' 

6.  Bluish  clay,  with  lignite  grains 158-160 

7.  Fine  .sand  of  a  clay  color,  with  greensand 166-176 

8.  Bluish  clayey  silt,  with  lignite  grains 176-181 

"This  boring  at  Hays  Ijan ding, about  5^  miles  southwest  from  the  Iwring  at  Lake  Providence  (873), shows 
m  its  upper  portion  the  .same  unusual  variety  of  materials  as  No.  873.  For  that  very  reason  it  is  extremely 
probable  that  if  it  were  of  the  older  formation  the  corresponding  fossils  would  bt*  easily  found.     The  depth 

a  Ann.  Kept.  Miss.  RiviT  Com.  for  1883:  48th  Cong.,  1st  wss.,  House  Doc.  No. 37, 1884, pp. 494, 4iHi. 
1393— No.  46—06 21 
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of  the  alluvium  here  may  therefore  probably  be  placed  at  56.8  feet ;  from  this  depth  to  that  of  109  feet  there 
can  be  no  doubt  of  the  true  character  of  the  older  or  ^bottom  gravel.'" 

Harris^  has  identified  the  following  forms  from  this  well:  Leda  muUUineata  (radial  marking  on  anterior 
only),  LedCf  depth  135  feet;  Venericardia  planicosta  and  V.  rotunda f  depth  137  feet. 

These  forms,  together  with  those  obtained  from  the  other  borings  along  the  river,  indicate  that  this  forma- 
tion is  Jackson  rather  than  Claiborne. 

§73.  Section  of  Mississippi  River  Commission  teat  bcring  at  Lake  Providence,  East  Carroll 

Parish,  La.b  * 

[By  E.W.IIilgard.]  • 
Alluvium:  Foet. 

1.  Yellowish  noncalcareous  sih,  with  macerated  vegetable  mat- 

ter, varying  in  the  proportions  of  sand  and  clay  every  few 

feet.... 0-    9.6 

2.  Blueclay 9.6-  15.6 

3.  Yellowish  sand,  slightly  coherent 15.  Ci-  29 

4.  Blackish-bluo  clay 29-30 

5.  Grayish-yellow  sand,  slightly  coherent 30    -  12.  9 

Port  Hudson: 

6.  Loose  sand,  with  grains  of  lignite 54.  8- 

7.  Fine  brownish  silt,  darker  below,  with  lignite  in  grains 56-82 

8.  Bluish-gray  clay 82-84 

9.  Clayey  silt  of  a  terra-cotta  color ;  abundant  lignite  grains 100.  5-101 

10.  Grayish-yellow  sand ;  vegetable  matter  abundant 101     -103. 2 

11.  Brownish  clay 103.  2-104 

12.  Coarse  sand,  with  chert  pebbles 109    -127.  6 

13.  Blacklignite 127     -131.5 

14.  Whitish-blue  sandy  clay 131:  5-170 

15.  Fine  yellowish  clayey  sand . . . : 170    -191 

16.  Gray  sand,  with  clayey  streaks : 191     -247 

17.  Blackish -brown  clay 247     -248 

"Boring  No.  2,  the  deep  boring  at  Lake  Providence  town,  is  one  of  the  most  interesting,  not  only  on  account 
of  the  great  depth  reached  (248  feet)  and  the  great  variety  of  materials  encountered,  but  mainly  from  the 
fact  that  at  this  great  depth  the  Tertiary  strata  (contrary  to  the  impression  of  the  engineer  in  charge)  have 
not  been  reached."  For  the  general  run  of  wells  in  this  section  the  writer  is  inclined  to  regard  stratum 
No.  12  as  the  base  of  the  Quaternary  or  Port  Hudson  deposits. 

S75.  '  Section  of  well  ul  Lake  Prorndence,  East  Carroll  Parish,  La.c 

[By  John  L.  Kennedy.] 

Feet. 

1.  Black,  blue,  and  red  loam 0-10 

2.  Fine  sand 10-19 

3.  Coarse  water-tx'aring  sand 19-34 

4.  "Concrete" l 34-38 

5.  Water-bearing  sand 38-77 

6.  "Concrete" 77-79 

7.  Sand 79-85 

8.  "Concrete" 85-86 

9.  Water  sand 86-93 

* 'Abandoned  at  112  feet,  the  water  being  found  too  ferruginous  for  general  purposes." 

a  Gcol.  Survey  Louisiana,  Rept. of  1902.  p. 23. 

6  Ann.  Kept.  Miss.  River  Com.  for  1883:  48th  Cong-.lst  sess.,  House  Doc.  No. 37. 1884, pp. 494, 406. 

cGool.  Survey  Louisiana,  Rept. of  1902.p.2:i2. 
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8TT,  Section  of  town  well  at  Colfax ^  Grant  Parish  La. 

[Tiy  L.  B.  Hart.] 
Port  Hudson :  et. 

1.  Surface 0-      70 

2.  Water-bearing  sand  and  gravel 70-     130 

Jackson : 

3.  Veryhardclay 130-     300 

4.  Blue  joint  clay 1 300-    550 

Cockfield: 

5.  Fine  quicksand : 550-    650 

6.  Hard  brown  clay 650-    800 

7.  Sand  rock '. 800-    S35 

8.  Alternate  layers  of  quicksand  and  black  clay 835-1, 000 

9.  Sand  rock. 1, 000-1, 060                ^ 

10.  Ix)ose  sand 1, 060-1, 100 

11.  Hard  sandstone 1,  100-1, 128 

12.  Hard  white  clay,  not  passed  through 1,  128- 

'Tipe  pulled  back  and  set  at  1,103  feet.  This  water  proved  to  l>e  very  salty  or  full  of  soda.  It  seemed 
to  be  propelled  by  gase^s,  the  water  rising  in  a  pipe  65  feet  above  the  surface.  The  natural  flow  is  60,000 
gallons  for  twenty-four  hours.'' 

Mr.  R.  S.  Cameron  reports  that  l)elow  150  feet  gypsum  and  shells  (principally  small  spirals)  were  quite 
common.     No  shells  were  found  alwve  150  fect.« 

S90.  The  artesian  water  obtained  in  the  sandstone  at  255  feet  is  used  entirely  for  drinking.  The  well 
was  continued  to  910  feet  without  obtaining  water  except  at  500  feet,  where  an  impotable  water  was  found 
in  a  blue  mud. 

8^1.      Section  of  well  of  Louisiana  Lumber  Company  (Limited) ,  RocheUCf  Grant  Parish,  La, 

[By  Oscar  Shanks.] 

Feet. 

1.  White  dirt  soil '. 1-  45 

2.  Fine  sand,  with  sticks,  logs,  and  acorns '. 45-  56 

3.  Alternate  layers  of  blue  clay  and  flint  rock,  with  streaks  of  salt  water 

in  fine  sand 56-555 

4.  Alternate    layers  of  fine  white    sand    and  porous  chocolate-colored 

rock,  in  layers  6  to  12  inches  thick;  furnisher  artesian  salt  water.. .  555-565 
Mr.  F.  T.  Boles,  manager  of  the  Lord  &  Bushnell  Lumber  Company,  Chicago,  reports:  "  Well  at  Rochelle 
was  1,100  feet  deep:  at  that  depth  brackish  water  with  gas  was  obtained.     One  of  our  men  who  worked 
on  the  job  reports  that  a  slight  flow  of  fairly  good  water  was  obtained  at  700  feet."    This  refers  to  the  same 
well  reported  by  Mr.  Shanks. 

882.     Section  of  well  of  St.  Louis,  Iron  Mouniain  and  Southern  Railway  at  Sandspur,  Grant  Parish,  La. 

[By  Oscar  Shanks.] 
,  Feet. 

1.  Red  clay I 0-50 

2.  Cemented  gravel 50-60 

3.  Coarse  gravel  and  sand 60-75 

Well  finished  with  a  cook  strainer  14  feet  long. 

88SI.  Section  of  well  ofS.  Flopper  Mill  Company,  Stay,  Grant  Parish,  La. 

[By  Oscar  Shanks.] 

Feet. 

1.  White  and  yellow  clay 1-20 

2.  Quicksand .*. \ 20-30 

3.  Blue  clay 30-60 

4.  Coarse  gravel  and  white  sand 60-78 


o  Shells  are  Incorrectly  reported  above  150  feet  in  Geol.  Survey  Louisiana,  Kept,  of  1902,  p.  211. 
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8"§4,  Section  ofwdi  of  Davis  Brothers ,  Andey,  Jackson  Parish  ^  La. 

[By  L.  B.  Clifford.]  ^ 

Claiborne  and  Sabine:  Feet. 

1.  Rod  clay 0-22 

2.  Blue  clay  and  rock 22-190 

3.  Gray  sand,  water  bearing 190-245 

S85.  Section  of  well  of  Huie-TIodge  Lumber  Company,  Hodge,  Jackson  Parish,  La. 

[By  L.  B.  Clifford.] 
riaiborne  and  Sabine:  Feet. 

1.  Marl  and  blue  clay! 0-292 

2.  Gray  sand,  water  bearing 292-300 

886.  Mr.  L.  B.  Clifford  writes:  "In  the  Jonesboro  well  there  were  alx)ut  70  feet  of  lignite  in  different 
layers;  balance  was  blue  marl,  with  occasional  rocks.  The  water-ljearing  sand  was  gray  and  about  30  feet 
thick." 

88 T.  Section  ofv)eU  of  Wyait  Lumber  Company,  Wyait,  Jackson  Parish,  La. 

[By  L.  B.  Clifford.] 
Claiborne:  Feet. 

1.  Blue  shell  marl 0-70 

Claiborne  and  Sabine: 

2.  Blue  clay  and  layers  of  rock 70-208 

3.  Hard-packed  sand,  layers  of  blue  rock  at  l)ottom 208-242 

4.  Fine  white  sand,  water  bearing 242-252 

5.  Hard-packed  gray  sand  and  rock 252-272 

6.  Gray  sand,  water  bearing 272-302 

888.         Analyses  of  spring  water  from  Chautauqua  grounds,  near  Huston,  Lincoln  Parish,  La.a 

[By  Maiirit^  Bird.] 

Constituents  (in  parts  i)eriniIlion.)  |    «ri«i  "^Springs.        Criflin^Sprlngs, 


Solublo  silica 47. 9  45. 5 

Iron  and  alumina 26. 3  41. 0 

Lime 26. 3  20. 3 

Magnesia ,  11. 6  15. 0 

Potash !  Trace.  Trace. 

Soda 19. 0  20. 3 

Chlorino 7. 2  5. 5 

Sulphuric  acid 11.5  12. 8 

Phosphoric  acid Trace.  Trace. 

Nitrogen  as  nitrates Trace.  Trace. 

Nitrogen  as  nit  rit4»s None.  None. 

Nitrogon  as  ammonia !  None.  None. 

Carbonic  acid Not  determined.        Not  determined. 


flCieolopy  and  Agriculture  of  Louisiana,  pt.  1,  1892,  p.  47, 
Both  springs  are  slightly  chalybeate. 
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§90«  Section  of  well  ofRusUm  tvatenvorksy  Ruston,  Lincoln  Parish,  La. 

,  [By  L.  B.  Clifford.] 

Feet. 

1.  Sand .' 0-  18 

2.  Light-blue  clay 18-  59 

3.  Wat^r-bearing  sand 59-  60 

4.  Rock 60-61 

5.  Blue  clay,  with  limestone  concretion 61-  67 

6.  Water-l)earing  sand 67-  68 

7.  Clay • 68-  69 

8.  Rock 69-  74 

9.  Water-bearing  sand 74-  76 

10.  Rock 76-81 

11.  Water-bearing  sand 81-  84 

12.  Rook 84-  85 

13.  Water-bearing  sand 85-86 

14.  Clay,  with  occasional  rocks 86-120 

15.  Wat^r-bearing  sand 120-126 

16.  Clay,  with  occasional  rocks 126-152 

17.  Water-bearing  sand 15^154 

18.  Clay,  with  occasional  rocks 154-373 

19.  Water-bearing  sand ^ 373-425 

Pipe  was  perforated  between  120  and  126  feet  and  between  373  and  425  feet. 

§93.  Section  of  Vickftburg,  Shreveport  and  Pacific  Railway  test  well  ai  Delta,  Madison  Parish,  La. 

[By  R.  B.  Coxe.] 
Alluvium  and  Port  Hudson:  Feci. 

1.  Clay 0-       12 

2.  Quicksand 12-      50 

3.  Light  clay,  passing  below  into  sand  and  gravel 50-     118 

4.  Coarse  gray  water-bearing  sand 1 18-     135 

5.  Clay:  no  water 135-1, 200± 

594.  Pronounced  by  State  experiment  station  a  good  drinking  wat^r. 

595.  **  Wells  in  the  valleys  and  on  the  bayous  are  generally  from  25  to  50  feet  deep;  on  the  hills  from 
60  to  150  feet.  The  wat<^r  is  in  most  cases  slightly  hard.  There  is  a  flowing  well  in  T.  19  N.,  R.  16  E.,  and 
one  that  flows  ^t  times  in  the  channel  of  Bonne  Idee  Bayou  in  T.  21  N.,  R.  7  E.  Sulphur  springs  abound 
along  upper  Bartholomew  and  Boeuf  rivers." 

896.  Section  of  well  at  court-house y  Bastrop,  Morehouse  Parish,  La. 

[By  W.  A.  Tlarrington.J 
Port  Hudson:  Feet. 

1.  Clay  and  soil 0-  25 

2.  Dry  sand 25-65 

3.  Medium  coarse  sand,  filled  with  good,  almost  pure,  water 65-153 

4.  Hardpan 153- 

89  T.     Section  of  well  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  CoUinston,  Morehouse  Parish,  La. 

[By  C.  H.  Winters.] 
Alluvium  and  Port  Hudson:  Feet. 

1 .  Sandy  clay  and  soil 0-10 

2.  Hard  gumbo  and  yellow  clay 10-64 

3.  Fine  sand 64-^ 

4.  Coarse  sand  and  gravel 6^71 

5.  Fine  sand 71-78 

6.  Gravel  and  sand 78-81 

Well  is  furnished  with  a  No.  4  Cook  well  strainer.  When  pumping  140  gallons  per  minute  the  water 
level  remains  unchanged. 
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§9S.  Section  ofweU  of  St.  Louis  Jron  Mountain  and  Southern  Railway ^  Mer  Rouge^  Morehouse  Pturish,  La. 

[By  Oscar  Shanks.] 

Port  Hudson :                                          .  Feet. 

1.  Black  soil ,. 0-6 

2.  Stiff  clay - 6-79 

3.  Water-bearing  sand 79-89 

901.  Mr.  D.  G.  Petty  reports:  *'A  well  1  inch  in  diameter  was  sunk  here  in  the  early  part  of  1902,  and  at 
412  feet  water  flowed  from  the  pipe  20  feet  above  ground  for  half  a  day.  The  pipe  was  on  a  rock,  and  as  that 
was  the  time  of  the  oil  excitement  the  workmen  concluded  to  go  through  the  rock  and  strike  oil.  The  rock 
was  penetrated  and  the  water  ceased  to  flow.  Nothing  more  has  been  done  to  the  well  except  to  remove  the 
pipe.  The  pipe  was  never  fast  and  one  man  could  easily  turn  it  at  any  time.  The  water  was  very  good  for 
drinking.     Did  not  test  for  hard  or  soft. 

904.  Partial  section  of  test  well  at  Drakes  Salt  Works,  sec.  Jl,  T.  12  A'.,  R.  5  W.,  Natchitoches  Parish,  La. 

[BvH.H.Jom«8.] 

Feet. 

1.  Yellow  sand  clay 0-    5 

2.  White  sand,  with  water  which  steams  all  right  in  a  boiler,  but  turns 

deep  red  and  coats  everything  with  a  salty  crust 5-42 

3.  Cj'prcss  log,  very  much  decayed,  charred  on  one  side '. 42-  43 

4.  Soft  sand,  gravel,  and  streaks  of  clay  of  various  colors  so  mixed  in  drilling 

that  we  could  not  classify  or  give  stratification 43-318 

5.  Very  porous  crystalline  limestone:  crevices  filled  with  white  and  yel- 

low calcite  crystals 318-475 

"At  150  feet  a  foam  found  on  the  water  which  tasted  very  much  of  alum,  puckering  the  mouth  very 
much." 

Samples  from  stratum  5  are  in  ever^^  way  identical  with  the  limestone  found  at  the  Winnfield  "Marble 
Quarry." 

906.  Partial  section  ofwfU  of  J.  ^Y .  Cockerham,  jr.,  Luella,  Xatchitoches  Parish,  La. 

Alluvium  and  Port  Iludsont  Feet. 

1 .  Surface  loam 0    -36 

Transition: 

2.  Sand  and  gravel,  with  large  liginitized  cottonwood  (<)  log  at  270 

feet 36  -300 

Sabine: 

3.  Ro<k 300  -304 

4.  Blue  clay,  with  occasional  rocks  several  feet  thick 304  -640 

I        5.  Sand,  with  artisian  salt  water 640  - 

6.  Fossiliferous  sand,  with  artesian  salt  water 700.  5-707 

Mr.  Cockerham  has  three  wells  on  his  place  which  obtain  water  from  the  sand  and  gravel  stratum  No.  2, 
and  which  are.  respt»ctively,  36,  8().  and  106  feet  deep.  The  water  in  these  stands  from  18  to  21  feet  below  the 
surface,  and  from  the  3()-foot  well  a  supply  of  10  gallons  per  minute  has  been  pumped  without  affecting  the 
water  level. 

90§.  Section  ofirett  of  Montrose  Lumber  Company,  Montrose,  Xatchitoches  Parish,  Im. 

Alluvium  and  Port  Hudson:  Feet. 

1 .  Surface  clay  and  loam 0-  80 

2.  Quicksand,  abundant  supply  of  water,  but  it  can  not  Ik?  used  in 

boilers * 80-180 

Jackson  and  Cockfield: 

3.  Blue  clay,  with  fossil  shells:  no  water 180-496 

Well  sunk  in  .laruiary.  1S99.  Judging  from  the  depth  of  the  water-lH'arini;  sand  in  the  Weaver  Spur 
well,  water  should  1h'  obtained  at  this  place  at  a  depth  of  about  600  feet.    (P.  138:  PI.  XXXVII,  sec.  E.) 
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910.  Section  of  well  at  uxUerworks^  Natchitoches,  NaichitocMs  Parish,  La. 

[By  Judge  C.  U.  Lt'vy.] 

Claiborne:  Feet. 

1 .  Red  clay 0-5 

2.  Blue  clay 5-12 

3.  Red  clay 12-13 

4.  Blue  and  red  sandy  clay 13-16 

Sabine: 

5.  Fine  gray  quicksand,  very  variable  in  thickness 16-39 

6.  Black  sandy  clay 39-40 

7.  Coarse  gray  sand,  not  passed  through 40-04 

The  well  at  the  waterworks  consists  of  a  dug  well,  30  feet  in  diameter  and  19  feet  deep,  in  which  live  IJ- 
inch  pipes  and  one  3-inch  pipe  have  been  driven  to  a  depth  of  40  to  45  feet  below  the  bottom  of  the  well.  The 
water  flows  rapidly  from  the  top  of  these  pipes  intx>  the  well. 

911.  The  following  record  has  been  prepared  from  tlie  statements  of  President  Caldwell,  and  from  data 
collected  on  the  ground  while  the  well  was  being  drilled: 

Section  ofutU  of  Somial  School,  Natchitoches,  Natchitoches  Parish,  La. 

Feet. 

1 .  Red  and  chocolate  clays 0     -  34 

2.  Soft  sandstone,  iron  stained 34      -  35.  5 

3.  Gray  sand,  with  a  moderate?  supply  of  very  salty  wat^r,  rising  to 

within  14  inches  of  the  surface 35.  5-  38 

4.  Alternate  beds  of  blue-gray  and  red-gray  sandstone  and  blue  clay, 

with  occasional  bits  of  pyrite  and  lignite 38    -96 

5.  Very  fine,  nearly  pure  whit«  sand,  with  a  large  supply  of  water,  not 

distinctly  salt 96  -108 

6.  Chocolate  clay,  blue  clay,  and  thin  lx»ds  of  sand 108  -134 

7.  Iron  pyrite 134  -144 

8.  Coarse,  white,  rounded  sand 144  -1.56 

9.  Pyrite 156  -160 

10.  Alternate  layers  of  clay  and  sand,  with  one  or  two  thin  bods  of  , 

impure  lignite \Ci)  -462 

11.  Shells  and  gravel. 462  -496 

12.  Blueclay 496  -5.58 

13.  Lignite 558  -5.58.  5 

14.  Blue  clay 558.  .5-.560 

15.  Lignite 560  -571 

16.  Blue  clay,  with  occasional  seams  of  lignite 571  -637 

17.  Gray  clay,  with  limestone  concretions 637  -fWO 

18.  Lignite.. 680  -700 

19.  Sandstone 700  -704 

20.  Soft  blue  clay 704  -710 

21.  Light-gray  sand,  with  artesian  salt  water  and  gas 710  -726 

Harris"  adds  the  following  information,  obtained  from  the  foreman  of  the  Andrews  Well  Company: 

Partial  section  ofu^ll  of  Normal  School,  Natchitochfes,  Natchitoches  Parish,  La. 

F(>«»t. 

1.  Greenish  brittle  clay,  with  shells 0-547 

2.  Lignite .547-5.58 

3.  Clay,  with  shells 5,58-678 

4.  Bowlder 678-()81 

5.  Clay  (no  shells),  rock,  fine  sand - 681-728 


a  Geol. Survey  Louisiana.  Rept. of  1902,p.210. 
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913.  Analysis  of  waier from  Iron  Springs,  near  Natchitoches,  Natchitoches  Parish,  La. a 

[By  Maurice  Bird.] 

Parts  per  million. 

Silica 64.0 

Iron  and  aluminum  oxides 8. 0 

Lime(CaO) 12.0 

Magnesia 9. 3 

Sulphuric  acid  (SO3) 20. 6 

Potesh 4.0 

Soda 22.0 

Chlorine 17. 4 

"Water  Ls  colorless,  but  contains  a  little  brown  .suspended  matter;  it  is  neutral  to  litmus  paper  and 
practically  tasteless." 

914.  Analy^it  of  nxUer  from  Breazeale  Spring,:^  mill's  northwest  of  Natchitoches,  Natchitoches  Parish,  Iai.^ 

[By  Maurice  Bird.] 

Parla  \:eT  million.    ' 

Silica 55.0 

Iron  and  aluminum  oxides 4.0 

Limc(CaO) 9.0 

Magnesia 5. 7 

Sulphuric  acid  (SOj) 20. 6 

Potash 4.0 

Soda 22.0 

Chlorine 17.4 

"W^at4?r  is  clear  and  colorless,  neutral  to  litmus  paper,  and  practically  tasteless." 

918.  Sections  of  test  borings  in  Ouachita  River  near  Bosco,  Ouachita  Parish,  La.  {loo  miUs  above  mouth  of 

Black  River).c 

BOHIN(J  NO.  18. 

Depth  in  feet. 

1 .  Yellow  sand 0. 0 

2.  Gray  sand,  with  small  percentage  of  clay 13. 12 

3.  Mud 36.09 

4.  Mud,  with  small  percentage  of  sand 43. 96 

*  BORING  NO.  18a. 

1.  Fine,  clean  sand 0. 0 

2.  Fine  gray  sand  and  mud 4.  43 

3.  Coarse  gray  sand  and  blue  mud,  with  gravel 17. 06 

4.  Clean  gray  sand 17.  56 

5.  Gray  sand  and  mud ! 23.  46 

6.  Mud,  with  small  percentage  of  sand 24. 78        • 

7.  Mud 25.10 

8.  Mud 32.14 

a  Ocol.  Survey  Louisiana,  Rept.for  1809  [1900],  p.  148. 

6  Ibid.,  p.  148. 

c  Ann.  Kept.  Chief  of  Engineers  for  1902.  p.  1564. 
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919*  The  following  section  of  the  well  of  the  Louisiana  Oil  Company  was  prepared  from  samples  at  the 
well: 

Description  of  samples  from  well  of  Louisiana  OH  Company j  S  mUes  southeast  ofChenierej  Ouachita  Parish ^  La. 

[By  A.  C.  Veatch.] 

Depth  in  feet. 

1.  Dark  clay 10 

2.  Light,  sandy  clay 35 

3.  Mott  led  clay 45 

4.  Pebbly  clay 55 

5.  Dark,  stiff  clay 65, 75 

6.  Dark,  sandy  clay 85, 95, 105 

7.  Dark  sand 115 

8.  Dark  sand,  with  small  shells 125, 135, 145, 155 

9.  Dark,  sandy  clay '. 165,175,185,195 

10.  Light  clay 205 

11.  Light  clay  and  sand 215 

12.  Hard  clay 225,235,245,255 

13.  White  sand 265-275 

14.  Sand  and  clay 2&5,295 

15.  Clay,  with  shells 305, 315 

16.  Ligniticclay 325 

17.  Lignite  and  sand 335, 345 

18.  Sand 355,430 

19.  Hard  clay 445 

20.  Clay  and  sand 455 

21 .  Gray  sand,  reported  to  contain  artesian  water 465-515 

930.  Sections  of  test  borings  in  Ouachita  River  near  Logtown,  Ouachita  Parish,  La.  {160.1  mUes  above  mouth 

of  Black  Rii^r).a 

BORING  NO.  19. 

Depth  In  tcet. 

1.  Brown  sand  and  trash 0. 0 

2.  Brown  sand 1.64 

3.  Sand  and  coarse  gravel 13. 12 

4.  Very  stiff,  sticky  blue-black  clay 23. 78 

5.  Vcrj'  stiff,  blue-black  clay,  with  pockets  and  streaks  of  greensand  and 

shells,  also  many  small  pieces  of  rock,  some  as  large  as  a  hen's  egg.  37. 73-50 

BORING  NO.  19a. 

1.  Bro\Mi  sandy  clay 0. 0 

2.  Brown  sand .' 1.97 

3.  White  sand 13.13 

4.  Sand  and  coarse  gravel 19.  69 

5.  Sand  and  coarse  gravel,  with  small  percentage  of  clay 28. 12 

6.  Stiff,  sticky  blue-black  clay , 34.  78 

7.  Very  stiff  clay,  with  pockets  and  streaks  of  greensand  marl 42. 65 

8.  Very  stiff  clay,  with  pockets  and  streaks  of  greensand  marl;  also  sev- 

eral pieces  of  rock  about  the  size  of  a  hen's  egg 49.  22-50 

a  Ann.  Rept.  Chief  of  £agijieers  for  1902,  p.  1564. 
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931.  Analyses  of  vxiters  from  wells  of  the  Consolidated  Ice  Company  f  Monroe ^  Ouachita  Parish ,  LaA 

[By  Maurice  Bird.] 


Constituents  (in  parts  per  million). 


Soluble  silica 

Iron  and  alumina 

Lime 

Magnesia 

Potash 

Soda 

Chlorine 

Sulphuric  acid 

Phosphoric  acid 

Nitrogen  as  nitrates. . 
Nitrogen  as  nitrites  . . 
Nitrogen  as  ammonia. 
Carbonic  acid 


Jackson 
well. 

Boone 
well. 

14022 

50.958 

27.018 

30.438 

14.022 

17.955 

2.3M 

3.420 

3.762 

3.702 

224.604 

250.407 

24.795 

27.018 

7.524 

9.406 

12.825 

17. 784 

None. 

None. 

None. 

None. 

None. 

None. 

177.840 

87.039 

a  Report  on  the  hills  of  Louisiana  north  of  the  Vicksburg,  Shreveport  and  Pacific  Rwv.:  Geol.  und  Agric.  of  La.,  pt.  1, 
1893,  pp.  45-47. 

9tl3.  Section  of  well  of  Consolidated  Ice  Comjxiny,  Monroe,   Ouachita  Parish,  La. 

Port  Hudson:  Feet. 

1.  Clay  and  earth 0-40 

2.  Sand,  water  bearing 40-60 

3.  Clay 60-05 

4.  Water-l)earing  sand 05-75 

5.  Hard  clay 75-90 

6.  Coarse  .sand  and  gravel 90-95 

Claiborne  and  Sabine  ? : 

7.  Blue  clay  mixed  with  sand  and  a  few  layers  of  rock 95-250 

Sabine : 

8.  Sand,  with  some  black  substance  like  lignite;  water  Vjegins  to 

flow  at  250  feet  and  flow  increase's  with  depth 250-400 

933.  There  are  three  wells  at  the  waterworks,  but  because  of  the  large  amount  of  mineral  matter  the 
,  water  is  used  only  in  case  of  lire.     The  main  supply  is  derived  from  Ouachita  River.     In  1898  Mr.  Strong 
gave  the  foUowiiii;  rt^cord  of  this  well: 

Section  of  waierxoorks  well  No.  t,  Monroe,  Ouachita  Parish,  La. 

[By  Will  A. Strong.] 

Port  Hudson:                          '  Feet. 

1.  Clay  and  quicksand O-SO 

Clail)ome  and  Sabine: 

2.  Soft  bluish  clay 80-180 

3.  Bhie  marl,  with  shells 180-190 

4.  Rock 190-191 

5.  Soft  blue  pipeclay i 191-289 

Sabine : 

6.  Water-bearing  sand 28^-385 

The  water  first  began  to  flow  at  289  feet  and  the  flow  increased  with  the  depth. 
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934.  Analysis  of  water  from  deep  weU  of  Planters'  OH  Company,  Monroe,  Ouachita  Parish,  La.a 

[By  Maurice  Bird.] 

Parts  per  million. 

Soluble  silica 71.820 

Iron  and  alumiDa 52. 668 

Lime 7.182 

Magnesia l 14.  364 

Potash 7.  524 

Soda 252.909 

Oilorine : 53.865 

Sulphuric  arid 9. 234 

Phosphoric  acid None. 

Nitrogen  as  nitrates None. 

Nitrogen  as  nitrites None. 

Nitrogen  as  ammonia None. 

Carbonic  acid 102. 942 

935.  Sections  of  test  borings  in  Ouachita  River  at  Monroe,  Ouachita  Parish,  Iai.  {ISS.J^  miles  above  mouth 

of  Black  River). I 

BORING  NO.  20. 

Depth  in  feet. 

1.  Brown  sand 0. 00 

2.  Gray  sand 17.39 

3.  Blue-black  clay  and  sand 40. 22 

4.  Blue-black  clay  and  sand 51. 38 

BORING  NO.  20a. 

1.  Brown  sand  and  clay 0. 00 

2.  Bro^v-n  sand 3. 28 

3.  Grayish  .sand 22. 96 

4.  Blue-black  clay,  with  some  mud 36. 28 

5.  Blue-black  day,  with  some  mud 50. 20 

BORING  NO.  20b. 

1.  Yellow  sand  and  mud 0. 0 

2.  Gray  sand 0.  56 

3.  Coarse  sand  mixed  with  gravel  and  mud 22. 31 

4.  Coarse  bits  of  broken  gravel  and  sand 23. 95 

5.  Sand 25.  59 

6.  Fine  sand  and  nuid 27.  23 

7.  Mud 28.55 

8.  Blue  mud 31.  50 

9.  Mud  and  sand 33. 79 

10.  Mud 36.42 

11 .  Mud  and  sand 41. 01 

12.  Mud  and  sand : ^3. 97 

BORING  NO.  20c.  Depth  in  feet. 

1 .  Clean  white  sand 0. 00 

2.  Yellow  sand 5. 26 

3.  Wet  brown  sand 5.  58 

4.  Wet  black  sand 5.  91 

5.  Gray  sand ^ 12.  47 

6.  Fine  sand  and  mud 35.  86 

7.  Blue  clay 39.77 

a  Report  on  tho  hills  of  Louisiana  north  of  the  Vicksburg,  Shreveport  and  Pacific  Rwy.:  Gei>l.  and  Agric.  of  La.,  pt.  1, 
1893,  pp.  45-47. 

6Ann.Rept.Chlcf  of  Enginwrs  forl902.  pp.  1504-15(i5. 
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939.  Sections  of  test  borings  in  Ouachita  River  at  Rock  Row  Shoals,  Ouachita  Parish,  La.  {200.9  miles  above 

mouth  of  Black  Rit^r).  a 

BORING  NO.  21. 

Depth  In  foet. 

1.  Brown-gray  sand,  with  small  percentage  of  clay 0. 00 

2.  Brown  sand ". 1. 64 

Clailx)rno: 

3.  Very  stiff  clay  and  greeusand  marl 24. 27 

4.  Very  stiff  clay  and  greensand  marl,  with  a  few  shells 49. 70 

5.  Rock " 62.73 

6.  Very  stiff  clay  and  greensand  marl,  with  a  few  shells 62. 99 

7.  Same  clay,  with  more  greensand  and  pieces  of  rounded  rock,  size  I 

inch 69. 62 

8.  Rock 70. 99 

9.  Greensand,  with  small  percentage  of  clay 71.  68 

10.  Greensand  and  clay 74.  45 

1 1 .  Stiff  clay,  with  some  greensand  and  a  few  small  shells 78. 74 

12.  Very  stiff  blue-black  clay,  with  a  few  small  shells 82. 02 

13.  Rock ^. 102.39 

14.  Very  stiff  blue-black  clay,  with  a  few  small  shells 102. 72 

15.  Very  stiff  dark-brown  clay  and  sand,  with  some  shells 1 17. 97 

16.  Gray  rock,  ver}^  hard  and  full  of  shells 126.  31 

17.  Oark-gray  sand  and  day.  with  shells 126.  46 

18.  Rock...."^ ./. 131.36 

19.  Blue-black  clay,  with  shells  and  sand 131.  69 

20.  Gray  and  green  rock  full  of  sliells 146. 78 

21.  Very  stiff  clay,  with  shells  and  pockets  of  sand 149. 14 

22.  Gray-green  rock  full  of  shells 153. 70 

23.  Very  stiff  clay,  with  shells  and  sand 155. 02 

24.  Gray-green  rock  full  of  shells 156.  39 

25.  (iray-green  rock  full  of  shells 157. 05 

BORING  NO.  21a. 

Depth  in  feet. 

1 .  Brimn-gray  .sand  and  mud 0. 00 

2.  Greensand  marl,  with  large  percentage  of  clay 16.  40 

3.  Stratum  of  rock  about  1  inch  thick 40.  35 

4.  Very  stiff  greensand  and  clay 48.  49 

5.  Very  stiff  mud  or  soft  rock 62. 79 

933-936.  In  1894  and  1895  four  wells  were  put  down  by  the  city  of  Alexandria — two  near  the  comer  of 
Monroe  and  Fourth  streets,  where  the  waterworks  now  stand:  one  behind  the  city  hall,  and  the  fourth  on  the 
corner  of  St.  James  and  Fourth  strt^ts.  All  these  were  flowing  wells,  the  water  rising  from  4  to  10  feet  above 
the  surface,  and  were  used  at  first  to  supply  public  watering  troughs.  After  the  instiillation  of  the  waterworks 
in  1895,  the  yield  of  the  wells  at  the  city  hall  and  St.  James  and  Fourth  streets  gradually  decreased.  For 
several  years  they  would  cease  flowing  when  pumping  l)egan  at  the  waterworks,  and  recommence  about  three 
hours  after  the  pumps  had  stopped.  Since  1899  they  have  not  flowed  at  all,  and  the  water  level  is  gradually 
lowering.  On  August  6,  1902,  it  was  found  to  be  from  58  to  60  feet  below  the  surface  in  the  city-hall  well,  and 
49  feet  in  the  well  at  St.  James  and  Fourth  streets  (fig.  31). 

No  record  was  kept  of  these  wells,  and  the  various  reports  received  conc<»rning  them  are  very  cx)ntradictory 
and  confusing.     The  following  represents  the  best  data  obtainable: 

Well  behind  city  hall. — Diameter.' 1 .5  inches:  completed  in  1894;  flowed  intermittently  until  1899,  the 
water  supplying  a  public  watering  trough.  On  August  6,  1902,  the  well  was  sounded  and  found  to  be  473  feet 
deep;  about  20  feet  of  sand  had  accumulated  in  the  bottom,  but  the  plumb  lx>b  finally  reached  hard  clay. 

o  Ann.  Kept.  Chiof  of  Kngin«:^rs  for  1W2.  pt.  2.  pp.  156.5-l.Vk>. 
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Waterworks  well  No.  1. — Diameter,  4  inches;  strainer,  2.5  inches;  cx)mpleted  1898.  Mr.  H.  C.  Kenneker, 
foreman  in  charge  of  the  drilHng,  states  that  the  well  is  560  feet  deep,  the  water-bearing  sand  extending  from 
540  to  5C0  feet.  This,  with  well  No.  2,  was  pumped  with  a  direct-suction  pump  from  1895  to  1901,  when  an 
air  lift  was  installed.  The  air-lift  pipe  is  198  feet  long,  and  the  air  pre^ssure  on  Augu.st  4,  1902,  indicated  that 
the  water  was  at  that  time  approximately 
138  feet  from  the  surface.  Mr.  Ira  W.  Syl- 
vester, city  engineer,  states  that  it  takes 
over  a  day  for  the  water  in  No.  1  to  rise  to 
within  3  feet  of  the  surface.  Yield  of  well 
April  16,  1902,  53  gallons  in  twenty-seven 
seconds. 

WatencorTcH  u^ll  No.  2. — Diamet<»r,  10 
inches,  0-210  feet;  8  inches,  210-612  fret; 
4  inches,  612-760  feet.  Mr.  H.  C.  Ken- 
neker,  the  driller,  reports  that  water- 
hearing  sand  was  encountered  at  540,  620, 
and  760  feet,  and  that  strainers  were 
plac^  at  each  of  the  sands.  Mr.  Ira  W. 
Sylvester,  city  engineer,  is  of  the  opinion 
that  there  are  no  strainers  in  the  well  at  540 
and  620  feet,  because  pumping  well  No.  2 
does  not  affect  the  water  level  in  well  No.  1. 
Yield  of  well  April  16,  1902,  53  gallons  in 
twenty-six  teconds.  On  August  6  the  depth 
of  water  was  about  110  feet. 

Wdl  corner  St.  Jamea  and  Fourth 
streetfi. — Diameter,  2  inches;  flowed  origi- 
nally 10  feet  above  the  surface;  flowed  inters 
mitt<»ntly  from  1894  until  1899.  On  August 
6,  1902,  well  was  sounded  and  found  to  be  606  feet  deep;  bottom  of  the  casing  was  filled  with  about  50  feet 
of  sand;  plumb  bob  finally  stnick  hard  bottom. 

In  order  to  obtain  some  idea  of  the  effect  of  pumping  the  waterworks  wells  a  number  of  observations  were 
made  on  the  wells  at  the  city  hall  and  St.  James  and  Fourth  streets,  on  August  6  and  7,  1902.  Both  of  the 
waterworks  wells  had  l:)een  pumped  steadily  up  to  this  time,  and  well  No.  1  was  cut  out  from  10.15  a.  m.  to  6 
p.  m.,  August  6.     Tlie  water  in  the  city-hall  well  rose  steadily  after  the  pumping  of  No.  1  ceased,  indicating 
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Fig.  31.— Curves  showing  hoad  in  d<'ep  wells  at  Alexandria,  La.,  in  18tt5 
and  on  August  (i,  1902.    Note  effect  of  pumping. 
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Fio.  32.— Diagram  showing  effect  of  pumping  In  waterworks  wells  on  the  water  level  in  the  wells  at  the  city  hall  and  St. 
.Tames  and  Fourth  streets,  Alexandria.  La..  August  ti-7. 1902. 

that  these  two  wells  depend  on  a  common  horizon.  The  well  at  the  comer  of  St.  James  and  Fourth  streets 
however,  did  not  show  any  fluctuation  which  could  clearly  be  attributed  to  the  increased  demand  on  well  No. 
2  (fig.  32). 

937.  In  1900  a  well  was  started  for  the  St.  Louis,  Iron  Mountain  and  Southern  Railway,  near  the  round- 
house, by  the  Hart  Well  Company.  Mr.  Hart  has  furnished  the  following  statement  regarding  it:  "The  well 
was  drilled  to  a  depth  of  858  feet.    Water  wasvstruck  at  850  feet,  but,  through'a  disagreement  with  the  railroad 
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company,  was  not  developed.    A  considerable  thickness  of  sandstone  was  penetrated  before  reaching  SSO  feet; 
below  this  was  loose  sand." 

The  following  has  been  taken  from  a  blueprint,  dated  February  8, 19(X),  on  file  in  the  Iron  Mountain  Rail- 
way office  at  Bearing  Cross,  Ark.: 

Partial  record  of  urll  of  St.  IjOuiSy  Iron  Mountain  and  Southern  Railway ^  Alexandria,  Kapides  Pariah,  La. 

Port  Hudson:  Feet. 

1.  Soil 0-  60 

2.  Whitesand * 60-  75 

3.  Yellow  sand 75-80 

4 .  Bowlders 80-90 

Catahoula : 

5.  Solid  rock 90-1 10 

6.  '*  Slate  "  (blue  clay)  and  sand  rock 1 10-390 

7.  Sand  rock '. 390-402 

8.  "Shale"  (blue  clay),  sand  rock,  and  blue  soapstone  (blue  clay). . .  402-520 

9 .  Sa nd  rock ! . . . .  520-528 

10.  "Shale ''  (blue  clay),  sand  rock,  and  blue  soapstone 528-540 

Casing,  6-inch,  (^300  feet :  4-inch,  300-482  feet. 

93!<t.  In  1902  two  test  wells  were  put  down  on  the  property  of  the  Alexandria  Ice  and  Storage  Company, 
near  the  comer  of  Monroe  and  Sixth  streets,  by  the  ^Vndrews  Well  Company.  Mr.  James  Drouant,  foreman, 
has  furnished  the  following  data:  "In  well  No.  1  water  was  struck  at  480  and  580  feet:  stratum  at  480  feet 
yielded  60  gallons  per  minute;  water  from  580  feet  stood  within  60  feet  of  the  surface." 

Section  of  second  test  well  of  the  Alexandria  Ice  and  Storage  Company,  Alexandria,  Rapides  Parish,  La. 

[By  James  Drouant.] 

Feet. 

1.  Clay 0-150 

2.  Whitesand 150-155 

3.  Clay 155-176 

4.  Ro^k 176-180 

5.  Clay 180-a30 

6.  Sandstone 330-375 

7.  Clay 375-410 

8.  Shale 410-450 

9.  Sand 450-510 

10.  White  rock 510-520 

1 1 .  Clay 520-545 

12.  Sand 545-580 

13.  Green  clay,  typical  Catahoula  (Grand  Gulf)  material 580-621 

These  horizons  are  clearly  the  same  as  those  developed  in  the  waterworks  wells.  The  depth  to  the  water 
is  about  what  would  be  expected  because  of  the  depression  of  the  water  table  produced  by  the  pumping  at  the 
waterworks. 

As  neither  of  these  wells  furnished  the  amount  of  wat4»r  required  by  the  ice  factory,  they  were  abandoned. 

939.  .Vfter  the  abandonment  of  the  two  Andrews  test  wells,  a  new  well  was  drilled  by  the  Hart  well 
Company  on  the  Fifth  street  line  of  the  property.     Harris  gives  the  following  section: 
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Section  of  well  of  Alexandria  Ice  and  Storage  Company ,  Alexandria,  Rapides  Pariak,  LaA 

[By  G.  D.  Jlarris.] 

Feet. 

1.  Surface  clay 0    -  21 

2.  Sand * 21-23 

3.  Clay 23    -38 

4.  KfKk 38    -  65 

5.  Blue  clay 65    -153 

6.  Hard  rook 153     -155 

7.  Blueclay 155    -175 

8.  Kock. .". 175    -183 

9.  Blue  joint  day 183     -328 

10.  Limestone 328  -331 

11.  Clay 331  -374 

12.  Hardpan 374  -464 

13.  Hard  limestone 464  -466.  5 

14.  Green  clay 466.  5-478.  5 

15.  H  ard  rock 478.  5-480 

16.  Blueclay 480  -190 

17.  Sandstone 490  -504 

18.  Clay 504  -534 

19.  Sand 534  -.=^37 

20.  Rock 537  -539 

21.  Clay 539  -549 

22.  Sand *. 549  -5.^0 

23.  Clay 550  -558 

24.  Sand 558  -560 

.25.  Blueclay 560  -649 

26.  Sand 649  -665 

27.  Clay 665  -693 

28.  Sand 693  -70;^ 

29.  Blueclay 703  -727 

30.  Soft  sandstone 727  -780 

31.  Clay 780  -804 

32.  Sand 804  -809 

;«.  Soft  sandstone 809  -^51 

34.  Clay 8,51     -853 

35.  Sandstone 853    -897 

36.  Sand 897     -927 

"This  well  is  provided  with  a  70-foot  strainer,  and  before  it  was  cleaned  had  a  flow  of  125  gallons  a 
minute,  according  to  the  report  of  a  local  paper." 

The  fact  that  this  is  a  flowing  well  indicates  a  stratum  entirely  distinct  from  those  developed  in  the  water- 
works wells. 

940.  Section  of  well  ofSonia  Cotton  Oil  Comjxiny,  Alexandria,  Rapides  Parish,  La. 

[By  Ira  W.  Sylvester.] 

Port  Hu<lson :  Feet. 

1 .  Sandy  soil 0-    5 

2.  Clay. 5-  60 

3.  Shelly  rock 60-65 

4.  Sharp  sand,  water  l)earing 65-  95 

5.  Clay  and  gravel 95-1 10 

a  \Vat«r-Sup.  and  Irr  PaptT  No.  101,  U.  S.  Oeol.  Survey,  1904,  p.  20. 
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94 1.  Section  of  well  of  Ball  SaurniUl  Company,  Ball,  Rapides  Parish,  La. 

[By  Oscar  Shanks.] 

Catahoula:  Feet. 

1.  Yellowclay 0-  17 

2.  Soft  blue  sandstone 17-  22 

3.  Fine  sand  and  clay 22-  48 

4.  Medium  sandstone 48-  60 

o.  Blue  clay 60-310 

6.  Fine  water  sand  mixed  with  lignite  and  mica 310-365 

This  stratum  wa.4  cased  off  and  an  attempt  made  to  get  flowing  water,  but  the  well  was  abandoned. 

943.  Section  of  u)eU  of  Texas  and  Pacific  Railway  Company,  Boyce,  Rapides  Parish,  La. 

[Bv  rhurles  Anderson.] 

Feet. 

1.  Clay 0-42 

2.  White  sand 42     -  62 

3.  Hard  clay 62-82 

4.  Clayandsand 82    -145 

5.  Sandstone 145    -156 

6.  Clay !..  156    -180.5 

7.  Sandstone 180.  5-204. 2 

8.  Sand 204.2-215.2 

9.  Blue  clay 215.2-217.2 

10.  Flint  r^k 217.  2-22f .  2 

1 1 .  Hard  clay ' 221. 2-263. 2 

12.  Quick.sand 263.2-279.2 

13.  Clay 279. 2-281 . 2 

14.  Sand  and  clay 281.  2-300. 2  . 

1 5.  C 1  ay ' :«)0 . 2-3 1 8.  4 

16.  Sandstone ! 318.  4-325.  4 

17.  Clay 325.  4-329.  4 

18.  Sandstone 329.  4-335.  4 

.       19.  Clay a35.4344.4 

20.  Sandstone 344.  4-368. 4 

2 1 .  Clay 368.  4-376. 4 

22.  Sandstone 376.  4-398. 4 

23.  Clay 398.  4^^4 11 . 4 

24.  Flint  rock  (quartzite) 41 1.  4-418.  8 

25.  (May 418.  8-438. 8 

26.  Sandstone 438.  8-441 . 2 

27.  Clay 441 . 2-529. 2 

28.  Sandstone 529. 2-531. 2 

29.  Hardpan 5.11. 2-541. 2 

30.  Gravel  and  clay 541.  2-616 

31 .  Sandstone 616    -696 

32.  Sand,  with  artesian  water 696     -708 

,33.  Flint  rock  (quartzite) 708    -711 

34.  .\o  record 711     -774 

35.  Siih  sandstone 774     -802 

.%.  Soft  sandstone,  with  brackish  artesian  water 802     -808. 6 

"  Depth  Si'ptemlwr  14,  1898,  S08.6  feet.  Pi[)e  was  pulled  back  to  696  feet  and  well  used  until  1901,  when 
it  caved." 

944.  When  this  well  is  puniixnl  the  water  lowers  to  40  feet  from  the  surfa<'e.  It  requires  about  eight  days 
to  entirely  recover — that  is,  to  flow.  The  original  pres.sure  at  the  top  of  the  pipe?  was  15  pounds  to  the  square 
inch. 
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947.  Section  of  well  of  L.  C.  Sanfordy  Lamothe,  Rapides  Parish,  La. 

[By  L.  C.  Sanford.] 

Port  Hudson:  Feet. 

1.  Soil,  sand  and  clay 0-  35 

2.  Quicksand;  docs  not  yield  the  water  readily 35-  SO 

3.  Tough  red  clay '. 80-  95 

4.  Sand  and  gravel,  with  abundant  supply  of  hard  water 95-105 

950.        Sections  of  wells  of  PineviUe  Develojmient  ComjKiny,  FineHlle,  Rapides  Parish,  La. 

(By  F.  S.  Hoyt.] 

WELL  No.  1.  Feet. 

1.  Gravel,  water  bearing 200    - 

2.  Light-greenish  clay  (Catahoula) 235.  5- 

3.  Gravel,  water  bearing;    water  flowed  out  of  pipe  55  feet  above  the 

ground  for  four  hours 430  -440 

4.  Sand :  lost  water  at 460 

5.  Soft  limestone. rjSC  -GOO 

Total  depth -720 

WELL  No.  2. 
L  Clay,  with  a  litt'e  sand 0     -100 

WELL  No. 3. 

1.  Soil 0-12 

2.  Packed  sand 12     - 1 12 

3.  Rock 112     -124 

4.  Gravel  from  size  of  pea  to  that  of  a  hen's  egg,  with  a  little  water  . .  12rt     -230 
Total  depth  (Augusts,  1902) -230 

951*  Mr.  Oscar  Shanks  has  furnished  the  following  samples  from  this  well: 

Samples  from  asylum*well,  PineviUe,  Rapides  Parish,  Ixi. 

Feot. 

1.  Medium  to  coarse  reddish-yellow  quartz  sand 20-      24 

2.  Fine  white  indurated  sand 24-       35 

3.  Very  fine  light-gray  sandy  silt 52-       92 

4.  Clay  conglomerate,  composed  of  small  rounded  day  pebbles  con- 

taining considerable  lime 228-     324 

5.  Fine-grained  whit^  sand 324-     328 

G.  Light-gray  clay  with  rounded  calcareous  day  jx^bbles 328-     42S 

7.  Hard  gray  fine-grained  quartzitic  sandstone 455      401 

8.  Green  clay 4G1-     .540 

9.  Green  day  and  fine  gray  sand 540-    610 

10.  Green  clay  and  fine  gray  sand,  with  numerous  thin  calcareous 

plates  that  resemble  did  1  fragments,   but  which  can  not  be  defi- 
nitely proved  to  be  of  organic  origin 610-  650 

11.  Greenish-gray  clayey  sand 720-  SOO 

12.  Medium  white  sand,  with  a  little  clay 800-  800 

13.  Very  fine  gray  clayey  sand 806-  925 

14.  Rounded  white  calcareous  concretions,  lignite,  and  gray  laminated 

lignitic  sand 927- 

15.  Greenish  clay,  lignite,  and  sand;  a  few  thin  white  calcareous  plates 

similar  to  those  in  sample  10 925-     985 

16.  Fine  green i.sh-gray  sand 985-1 .  020 

1393— No.  46— W> 22 
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953.  Section  of  well  at  Judge  Morrow's  residence,  near  RapideSf  Rapides  Parishy  La. 

[By  C.  A.  Morrow.] 

Port  Hudson:  Feet 

1.  Soil 0-    8 

2.  Red  clay....: 8-  77 

3.  Sand 77-102 

4.  Gravel 102-106 

053.  Partial  section  of  deep  test  well  near  Rapietes^  Rapides  Parish^  La. 

[By  C.  A.  Morrow.] 

Port  Hudson:  Feet. 

1.  Soil 0-    8 

2.  Red  cia y 8-77 

3.  Sand./. 77-102 

4.  Gravel 102-108 

Catahoula : 

5.  Clay 108-180 

6.  White  sand,  water  bearing;  water  soft  and  puR-  and  did  not  over- 

flow    180- 

7.  Artesian  water 288- 

8.  Quicksand,  which  forced  its  way  up  in  the  pipe  80  leet  and  caused 

the  well  to  be  abandoned 323- 

056.      Section  of  well  of  J.  A.  Bentley  Lumber  Company,  Zimmermen,  Rapides  Parish,  La. 

[By  J.  A.  Bentley.] 

Port  Hudson:  Feet. 

1.  Alluvial  deposits 0-60 

Catahoula : 

2.  Soft  rock  and  clay,  alternating 60    -175.  5 

3.  Rather  coarse  white  sand,  containing  artesian  water 175.  5- 

960.  Partial  section  of  well  at  Lake  End,  Red  River  Parish,  Ixi. 

[By  Clmrles  Stoer.) 

Port  Hudson:  Feet. 

1.  Clay  coil : 0- 

2.  Quicksand. 

3.  Gravel 64 

Sabine: 

4.  Kock 64- 

5.  Clay '. -  77 

6.  Lignite 77-85 

7.  Fine  sand,  with  turbid  water   85- 

8.  Kock 115-116 

9.  Fine  sand,  water  bearing 1 16- 

10.  \()  record -287. 5 

Casing,  4-incii,  0-85  feet ;  2.5-inch,  85-16S  feet.     Water  was  brackish  and  well  is  not  used. 

966.  Mr.  W.  A.  Shields,  superintendent,  reports  water  bearing  sand  at  the  following  depths:  188-190, 
220-230,  251-264,  4:36  444,  460  462,  50.5-507,  524-528,  536-540,  545  549,  560  566,  670-704  feet.  Screens 
have  bi»en  placed  o[>posite  each  of  these  layers.  At  454  and  557  feet  a  little  oil  is  reported.  Mr.  L.  B.  CliflFord, 
the  driller,  states  that  seven  beds  of  ligniti^  were  encountered  in  this  well. 

Mr.  Robert  Moechel  reports  the  following:  ''Reaction,  faintly  alkaline  to  litmus.  Appearance,  turbid, 
with  brown  sediment.  Microscopically,  the  sediment  showed  the  presence  of  refuse  matter.  The  water  after 
twenty-four  hours'  sedimentation  contained  the  following: 
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Analysis  of  uxUerfrom  deep  weU  ai  Loring^  Sahine  Parish ,  La. 

[By  Robert  Moechel.] 

Parts  per  million. 

KjO 15.91 

Na^e 25.66 

a 27.00 

SO, 15.45 

Na 1.77 

SiO, 50.20 

AljOjCinday) .' 1.20 

.  FcjOa+AIjdj 7.10 

CaO 2.68 

MgO 1.44 

SO3 1.47 

HYPOTHETICAL  COMBINATION. 

Sodium  chloride 43. 66 

Potassium  sulphate 27. 79 

Sodium  sulphate 94.  94 

Sodium  nitrate 2. 43 

Sodium  carbonate 4.  30 

Silica-hclay 51. 40 

Iron-|-alumina 7. 10 

Calcium  sulphate 2.  49 

Calcium  carbonate 2.  94 

Magnesium  carlx)nate 3. 02 

''Suspended  and  settled  matter  contains  531.2  parts  of  solid  matter  per  million^  composed  of  42.9  parts 
mineral  matter,  q-dte  a  per  cent  of  which  is  phosphates. 

"This  is  not  a  mineral  nor  sanitary  water  analysis.  Determinations  have  been  made  so  as  to  be  able  to 
render  an  intelligent  opinion  as  to  the  suitability  of  this  water  for  economically  generating  steam,  etc.  This 
water  contains  sewage." 

From  a  knowledge  of  the  location  and  surroundings  of  this  well,  the  writer  is  inclined  to  believe  that 
the  water  is  not  contaminated.  Water  derived  from  these  lignitiferous  beds  containing  considerable  organic 
matter  and  chlorine  must  necessarily  show  characteristics  which  arc  in  other  regions  interpreted  as  indicating 
sewage.  This  well  is  situated  on  a  knoll  with  no  polluting  source  near  it;  is  cased  and  the  water  sands  amply 
protected  by  clayey  layers.  80  far  as  the  possibilities  of  pollution  are  concerned  the  deep-well  water  is  greatly 
to  be  preferred  to  the  water  from  the  shallow  wells  which* are  now  exclusively  used  at  this  place  for  the  supply 
of  dfinking  water. 

969.  Section  of  Foster  well,  2.6  miles  southwest  ofNegreet,  Sabine  Parish,  La.  a 

[By  William  Kennedy.] 

Feet. 

1.  Soil  and  clay 0-  18 

2.  Quicksand 18-23 

3.  Blue  clay,  changing  to  blutfs  shale 23-  50 

4.  Blue  limestone 50-  52 

5.  Blue  clay,  with  bowlders;  first  sign  of  oil  at  75  feet 52-  75 

6.  Blue  shale,  oil  signs,  and  plenty  of  gas 75-200 

7.  Lignite 200-205 

8.  Blue  shale  and  gas 205-340 

9.  Brown  gummy  shale,  oil  on  water 340-350 

10.  Blue  shale,  with  oil  and  gas • 350-430 

1 1 .  Slate-colored  talckv  rock 430-494 


1  Bull.  U.S.  Geol. Survey  No. 212. 1903, p. 56. 
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Feet. 

12.  Bluish-gray  lime  rock,  very  hard;  gas  blew  out  drillings 494-502 

13.  Tan-colored  shale,  with  yellow  sand 502-542 

14.  Milky-whit<»  talcose  rock 542-580 

15.  Blue  shale,  with  small  white  pebbles : 580-600 

16.  Blue,  hard,  and  flinty  limestone;  gas  under  this  rock 600-604 

17.  Shells  and  pebbles,  with  strong  indications  of  oil  and  much  gas 604-630 

971,  The  water-bearing  layer  at  160  feet  is  ver>'  thm,  and  was  developed  by  pumping  sand  out  until  a 
sufficient  cavity  was  made  to  yield  a  fair  supply  of  water.     There  is  no  strainer  in  the  well. 

973.  Ancdytns  of  uxiterfrom  Ferrell's  mineral  v^Il,  near  Pleasant  IliU,  Sahine  Parish^  La. 

[By  Maurice  Bird.] 

Parts  ptT  million. 

Silica 61.56 

Pero.xide  of  iron  and  alumina 10.  26 

Calcium 875.  52 

Magnesia 1,  134. 02 

Potash 3.  42 

Sodium 884.07 

Sulphuric  anhydride 3, 062. 61 

Chlorine ! 2,110.14 

Carbonic  acid 1 206.  91 

Oxygen  absorbed  from  potassium  permanganate  in  three  hours 1. 642 

HYPOTHETICAL  COMBINATION. 

Sodium  chloride  (common  salt) 2, 241. 1 

Calcium  chloride 1, 162.  8 

Calcium  sulphate 1, 368. 0 

Magnesium  sulphate 3,  231.  9 

Magnesium  bicarl)onate 171. 0 

"On  ignition,  the  residue  obtained  from  evaporation  fuses  and  darkens,  quickly  becoming  white, 
however.  The  water  is  jHrfectly  dear  and  colorle-ss  and  does  not  contain  suflicient  organic  matter  to  make 
it  unwholesome.  The  mineral  ingredients  of  this  water  are  so  high  that  it  may  properly  be  called  a  medicine, 
and  for  this  reason  it  should  bo  \ised  only  in  cases  of  sickness,  and  then  only  upon  the  prescription  of  a  physician 
who  is  acquainted  with  its  composition.     The  reaction  of  the  water  with  litmus  is  slightly  acid." 

974.  Mr.  C<)xe,  superintendent,  reports  that  a  small  vein  of  lignite  was  encountered  at  about  75  feet; 
and  that  three  water-l)earing  sands  were  encountered  l)etween  100  and  195  feet,  the  one  between  100  and  120 
being  the  thickest  of  the  three. 

975.  Secfion  of  v^ell  of  Latannier  Oil  Company,  J 2  miles  south  of  Afelville,  St.  Landry  Parish,  La, 

[By  Osear  Shanks.] 

Feet. 

1.  Kiver  deposits 0-       20 

2.  Blue  clay 20-     150 

3.  Gravel  an<l  Iwwlders 150-    232 

4.  Hard  blue  flinty  ro<'k 232-    336 

5.  Caving  brown  gravel 336-    532 

6.  Hard  blue  flinty  rock .' 532-    537 

7.  Coarse  blue  sand,  with  a  large  flow  of  pure  soft  water 537-    555 

8.  Gumbo  shale 555-1,  452 

9.  IVpper-and-salt  sand,  with  a  strong  flow  of  water  having  a  slight 

sulphur  taste 1,  452-1,  458 

10.  Strata  of  gumbo  and  rock  containing  strong  artesian  sulphur 

water 1,  458-2, 003 

Occasicmal  layers  of  sand  and  shells  are  reported  in  stratum  10. 
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97§.  Sections  of  test  borings  in  Ouachita  River  at  Loch  Lomond,  Union  Parish^  La.  a 

BORING  NO.  22. 

Depth  In  f«?et. 

1.  Brown  sand,  with  small  percentage  of  gravel 0. 00 

2.  Greensand  marl,  with  medium  peR'eutage  of  clay 20.  47 

3.  Greensand  marl,  with  small  percentage  of  clay 34.  48 

4.  Very  stiff  greensand  and  mud 42. 16 

5.  Very  stiff  greensand  and  mud 50. 00 

BORING  NO.  22ii. 

1.  Brown  sand  and  mud 0. 00 

2.  BrowTi  sand,  with  small  percentage  of  gravel 0.  99 

3.  Green.sand  marl,  with  large  percentage  of  clay 13.  88 

4.  Greensand  marl,  with  small  percentage  of  clay 32. 68 

5.  Very  stiff  greensand  and  mud 39. 37 

6.  Very  stiff  greensand  and  mud 50. 00 

9 §3.  Analyses  of  brines  from  Bistineau  Salt  Worlcs,  Webster  Parish,  La.b 

[By  Mauriw  Bird.] 


Constituonts  (in  parts  jht  hundred). 


Sodium  chloride. 


Calcium  chloride 

Magnesium  chlorido.. 

Alumina 

Other  solid  matter. . . 


Br>*an'8 

well. 


H.4m  I 
.234  ' 
.102 
.050 


Potters  i 
Pond. 


Read  of 

Salt 
Island. 


7.810 


.301  ' 
.156  ' 
.052  1 
.061  I 


9II3.  Section  of  wdl  of  Valley  Lumber  Company,  Cotton  Valley,  Webster  Parish,  La. 

[By  L.B. Clifford.] 

Feet. 

1.  Red  clay 0-  40 

2.  Red  sand 40-  45 

3.  Blue  clay  and  rock 200-245 

4.  White  sand 245-271 


3.800 
.081 
.083 
.066 
.058 


9§5.  Section  of  u^ll  of  Mimlen  Lumber  Company,  Minden,  Webster  Parish,  La. 

[By  C.L.Whitmarsh.] 
Sabine:  Feet. 

1 .  WTi  i t  e  cl  a  y 0-20 

2.  Fine  sand 20-70 

3.  Clay 70-  71 

4.  Lignite  (1  foot  thick) 71-  72 

5.  Sand  and  clay 72-110 

6.  Coarse  white  water-bearing  sand 1 10-120 

7.  Clay 120-244 

8.  Lignite 244-247 

9.  Water-bearing  sand,  increasing  in  coarseness  with  depth 247-317 

9§6.  Mr.  L.  B.  Clifford  states  that  the  sand  encountered  in  this  well  at  110  feet,  which  furnishes  water 
at  the  ice  factory,  yields  practically  no  water  at  this  point. 


a  Ann.  Rept.  Chief  of  Engineers  for  1902,  pt. 2, 1902,  p.  1566. 
b  Geol.  Survey  Louisiana,  Ropt.of  1902,  p. 89. 
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9§§.     Section  ofweU  ofMinden  CoUon  OH  and  Ice  Company,  Minden,  Webster  Parish,  La, 

(By  8.  G .  Webb,  ipPBsIdent.] 

Sabine?:                                                                                   ^  Feet. 

1.  Surface  sands  and  clay Q-  60 

2.  Sand 60-  75 

Sabine: 

3.  Dark-colored  clay 75-100 

4.  Watersand 100-115 

089.  The  water  from  the  lower  layer  in  this  well  is  shut  out  and  the  w^ell  draws  entirely  from  the  stratum 
between  228  and  270  feet.     Both  horizons  furnish  good  soft  water. 

990.  Mr.  A.  L.  Pullin  states  that  he  worked  on  this  well  until  it  reached  a  depth  of  750  feet  and  that  the 
well  was  afterwards  drilled  to  a  depth  of  1,015  feet.    He  gives  the  following  partial  record: 

Partial  record  of  well  at  Yellow  Pine,  Webster  Parish,  La. 

[ByA.L.PuIIin.] 

Feet. 

1.  Log  at 280- 

2.  layers  of  rock. 

3.  Marl  that  looks  like  slack  lime 600-640 

4.  Rock 640-680 

5.  Blue  clay,  ^nth  a  very  offensive  smell <580-750 

"No  water  was  encountered  to  a  depth  of  750  feet.  Casing,  4-inch,  0-500;  3-inch,  500-750." 
Mr.  H.  C.  Walter,  woods  foreman  for  the  Globe  Lumber  Company,  who  was  at  Yellow  Pihe  when  the 
well  was  drilled,  gives  the  total  depth  as  800  feet.  He  says:  "The  matter  passed  through  was  a  black  sticky 
clay,  with  a  very  bad  odor,  and  was  full  of  shells  of  all  kinds.  In  some  places  the  clay  changed  to  very  hard 
ropk.  At  a  depth  of  5(X)  feet  a  log  was  struck  which  was  supposed  to  be  a  cypress.  They  finally  struck  a 
very  hard  substance,  which  effectually  stopped  work  with  a  rotary  rig." 

991.  Section  of  well  of  Texas  and  Pacific  Railway,  Baton  Rouge  Junction,  West  Baton  Rouge  Parish,  La. 

[By  Charles  Anderson.] 

Feet. 

1.  Black  clay 0-  10 

2.  Heavy  clay 10-100 

3.  Quicksand 100-110 

4.  Coarse  sand,  not  passed  through 1 10- 

994.  Analyses  of  brines  from  Drakes  Salt  Works,  Winn  Parish,  La.a 

[By  Maurio^  Bird.] 


ConstltueJits  (in  parts  per  hundred). 


Sodium  chloride 4. 90 

Calcium  chloride 

Magnesium  chloride 

Alumina 

Other  solid  mutter 


I. 

II. 

III. 

IV. 

1.90 

3.55 

5.58 

5.44 

.184 

.127 

.303 

.356 

.142 

.133 

.136 

.150 

.061 

.066 

.072 

.055 

.083 

.044 

.070 

.030 

I.  Little  lick,  west  side,  old  Drake  well. 
II.  Smith's  lick. 
HI.  Lower  lick,  old  Drake  well. 
IV.  Upper  lick,  south  side,  in  slough. 


oGeol.  Survey  Louisiana,  Kept. of  1902, pp. 03-04. 
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00ft*  Analysis  of  brine  from  Prices  Salt  Works ,  Winn  Parish,  LaA 

[By  Maurice  Bird.] 

Per  hundred. 

Sodium  chloride 3. 14 

Calcium  chloride 079 

Magnesium  chloride 138 

Alumina 050 

Other  solid  matter 030 

000.  This  well  was  largely  through  porous  crystalline  limestone  similar  to  that  seen  in  a  number  of 
Cretaceous  exposures  in  northern  Louisiana.  Between  250  and  260  feet  a  large  amount  of  gas  was  encountered, 
which  was  used  for  fuel  in  the  engines  of  the  (drilling  machines.  The  well  was  finally  abandoned  because  of 
the  heavy  gas  pressure,  and  the  company  planned  to  start  a  new  hole  in  Januarj-,  1904.  Two  small  oil-bearing 
layers  are  reported. 

lOOl.  Mr.  L.  B.  Hart  reports  that  a  very  hard  rock  was  encountered  in  this  well  at  a  depth  of  160  feet. 

190§.  Approximate  section  of  well  at  Port  Gibson  Waterworks,  Port  Gibson,  Claiborne  County,  Miss. 

[ByJ.H.FeasolI.] 

Feet. 

1.  Red  and  blue  clay 0-60 

2.  Quicksand 60-100 

3.  Coarse  sand  and  gravel lOO-lIiO 

4.  Hard  rock 130-140 

5.  Clay 140-165 

6.  Fine  blue  sand , 165-205 

7.  Stone 205-213 

8.  Water-bearing  sand 213-260 

9.  Rock ^ 260- 

1013.  Analysis  of  the  water  shows  it  to  be  too  alkaline  for  boiler  purposes. 

1014.  Partial  analysis  of  ipaierfrom  city  well  at  Tchula,  Miss. 

Parts  per  million. 

Solids 575.  586 

Sodium  carl)onate 516.  1 12 

Soluble  silicA 40.  561 

1016.  Ililgard  b  gives  the  following  data  regarding  this  boring: 

"The  Maycrsvillo  boring  No.  1  docs  not  differ  in  any  way  from  those  of  the  Clioctaw  bar.  Down  to  30.1 
feet  the  material  seems  to  \ye  entirely  of  the  usual  character  of  alluvium;  thence  to  118.6  feet  the  character 
is  the  same  as  elsewhere — first  a  stratum  of  finer  sands,  then  gravelly  sand  and  larger  pebbles.  These  88.5  feet 
undoubtedly  belong  to  the  older  (Port  Hudson)  beds.  Whether  the  brownish  clay  penetrated  between  118.6 
and  132.9  feet  is  of  Tertiary  age  the  data  are  not  sufficiently  definite  to  determine;  but  this  seems  to  be  the 
most  probable  conclusion. 

1030.  Doctor  Walker,  president  of  the  Merchants  and  Planters'  Bank,  give.«?  the  following  record  of 
the  waterworks  well,  which  was  put  down  for  a  private  company  of  which  he  was  president : 

Section  of  waterworks  well,  GreeniiUe,  Washington  County,  Miss. 

Alluvium  and  Port  Hudson:  Feet. 

1.  Surface  soil 0-  75 

2.  Hard  blue  clay 75-125 

3.  Quicksand,  passing  below  into  sand  and  gravel;  water  l)earing, 

but  water  not  good 125-200 

Jackson  and  Cockfield: 

4.  Blue  clay 200-400 

5.  Sand,  growing  coarser  Mow,  and  Ijecoming  water  bearing 400-500 

oGeol.  Siirvoy  I^ouisiana,  Rept.  of  1902.  p.  09. 

t>  .\nn.  Rept.  Miss.  River  Com.  for  18S3:  48^h  Cong..  Ist  sess.,  House  Ex.  Doc.  No.  37, 1884.  p.  496. 
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'*  The  water  rises  to  within  a  few  feet  of  the  surface,  and  is  now  pumped  with  an  air  lift  and  yields  about 
350  gallons  per  minute;  when  well  was  first  completed,  it  tested  500  gallons  per  minute,  the  water,  lowering 
to  about  30  feet  below  the  surface." 

There  are  three  8-inch  wells  at  the  water^'orks,  situated  within  200  feet  of  each  other,  and  the 
engineer  states  that  pumping  one  does  not  affect  the  water  level  in  the  others.  The  first  well  was  completed 
about  1889. 

Analysis  of  city  water  at  Greenville^  Miss. 

[ByJ.W.Mallett.[ 

Parts  per  milliou. 

Sodium 114.5 

Potassium 4 

Calcium 9 

Magnesium .5 

Aluminum 4 

Iron .6 

Carbonic  acid  (COj ) 130. 1 

Chlorine 26.2 

Sulphuric  acid  (SO^) .' 3. 2 

Silica 12.4 

1041.  Section  of  test  horing  at  Greenville,  Miss.a 

■    [By  E.W.Hilganl.] 
Port  Hudson:  Feet. 

1 .  Yellowish  noncalcarcous  silt 0    -  2. 4 

2.  Light-yellow  sand  or  silt 2. 4-10 

3.  Coarse  sand  mixed  with  silt  and  grains  of  lignite 10    -21.  5 

4.  Bluish  clayey  silt,  with  lignite  grains 21. 5-22. 8 

5.  Coarse  whit<;  sand 22. 8-26. 9 

6.  A  sandy  brownish-blue  clay,  with  lignite  grains 26.  9-28 

7.  Coarse  white  sand  like  that  at  22.8 28    -50.2 

8.  Sandy  blue  clay,  as  at  26.9 50. 2-53.  5 

9.  Coarse  gravelly  sand,  as  at  28 53.  5-64 

10.  Coarse  gravelly  sand  like  the  last 64    -90 

'* Claiborne  Tertiary''  (Jackson): 

11.  Greensand  mari 90    -96 

1047.        Section  of  well  of  Cap,.  Z.  P.  Stutts,  1  mile  north  of  Yazoo  Ciiyy  Yazoo  County,  Miss, 

[By  A.F.Daris.driUor.) 

Feet. 

1 .  Soil  and  yellow  clay 0-  50 

2.  Coarse  gray  sand,  with  water 50-  65 

3.  ^Vlt^rnate  layers  of  gray  fine  muddy  sand  and  clay 65-150 

4.  Gray  sand  rock,  interbedded  with  sand  containing  water 150-550 

5.  Hard,  tough  clay 550-620 

6.  Soft  black  clay 620-626 

7.  Kock  and  clay 626-635 

8.  Gray  sand,  with  artesian  water ^  635- 

a  Ann.  Rept.  Miss.  River  Com.  for  1883:  48th  Cong.,  Ist  sess.,  House  Ex.  Doc.  No.  37, 1884,  p.  49L 
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lOft  1.   Section  of  well  No.  1  of  Palestine  Water  and  Power  Company ^  PaUstine,  Anderson  County,  Tex. 

Vwt. 

1.  Pipe  clay,  alternating  with  sand- 0-  30 

2.  "  Fire  clay  " 30-60 

3.  Lignite. '. 60-  70 

4.  Clay  and  sand 70-130 

.5.  Sandstone 130- 

6.  Sand  and  clay -230 

7.  ^Wk '. 230-235 

8.  \Vater-!x»aring  sand 235-280 

9.  Rock 280- 

10.  Water- b4'aring  sand -440 

11.  Rock ^ 440-444 

The  second  well  showed  about  the  same  material.  In  wells  Nos.  3  and  4  no  rock  was  found  and  the  welb 
soon  caved. 

1054.  Old  salt  works  on  both  sides  of  the  river  at  the  Nancy  Lang  League,  3  to  4  miles  below  the  Texas 
and  New  Orleans  liailroad  bridge.    Twelve  ruined  furnace  sites  were  seen  here  in  1902. 

1056.  It  is  n'ported  that  the  driller  contracted  for  a  flowing  well,  and  when  one  was  not  obtained  the 
well  was  abandoned.  From  the  depth  it  is  quite  probable  that  some  of  the  Sabine  water-bearing  sands  were 
penetrated,  which  would  have  furnished  an  abundant  supply  to  pumps. 

1059.  Section  of  well  of  S.  L.  Moore j  at  mouth  of  MUX  Creek j  Bowie  County,  Tex. 

Feet. 

1.  Quicksand 0-  60 

2.  Very  white  limestone 60-360 

3.  Rock  and  sand,  with  very  little  water 360-425 

1065.  Section  ofweU  at  post-office,  Rdyat,  Bowie  County,  Tex. 

Feet. 

1.  Clay  and  sand 0-  27 

2.  Pipe  clay  and  sand 27-  37 

3.  Dark-blue  clay,  with  a  little  sand 37-  70 

4.  Hard  blue  clay 70-71 

5.  Blue  clay  and  sand 71-119 

1066.  Section  of  well  of  J.  H.  WiUiams,  near  Rdyat,  Bowie  County,  Tex. 

Feet. 

1.  Soil 0-1.5 

2.  Sand 1.5-22 

3.  Blackclay ' 22    -138 

4.  Blue  packed  sand 138    -140 

Wells  in  this  section  average  125  feet  deep. 

1067.  Section  ofuvU  ofTexarkana  Ic£  Company,  Texarkana,  Bowie  County,  Tex. 

Feet. 

1.  Surface  gravel  and  sand 0-30 

2.  White  clay 30-^3 

3.  White  sand,  water-bearing 33-63 

This  well  differs  from  most  of  the  wells  in  this  town  in  the  fact  that  it  obtains  its.water  supply  from  the 
Sabine  sands  rather  than  from  surficial  gravels. 

106§.  This  well  is  described  as  having  been  put  down  at  •  point  one  block  north  and  two  blocks  west 
of  Union  station.  Water  is  reported  at  136  feet,  but  it  is  stated  that  this  was  cased  off  and  the  boring  was 
continued  to  550  feet,  where  water  was  found  in  a  sand  rock.  As  neither  of  the  deep  wells  in  the.  northern 
part  of  the  town  show  this  stratum  and  it  is  entirely  absent  in  the  same  formations  to  the  eastward  along  the 
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Iron  Mountain  Railway  and  westward  in  Texas,  it  must  be  regarded  as  an  extremely  local  occurrence.    The 
more  natural  source  for  this  water  is  from  the  Sabine  sands  at  a  depth  of  about  100  feet. 

1069.        Section  of  test  weU  at  creosote  jilant,  S  mUes  ioufhwest  ofTexarkaruif  Bowie  County ^  Tex. 

*  Feet. 

1.  Silt  and  gravel 0-60 

2.  Black  clay - 60-65 

10§4.  Mr.  Wells  writes:  "The  Longview  Ice  Company  gets  about  80  gallons  per  minute  from  a  well 
bored  by  the  Texas  and  Pacific  Railway  Company,  but  not  used  by  them  because  it  makes  their  boilers  foam. 
It  was  supposed  to  bo  bored  700  feet  deep;  nitroglycerine  was  exploded  about  halfway  down,  and  the  present 
supply  comes  from  that  depth.  We  (the  Longview  Ice  Company)  bored  two  wells  there  a  year  ago  about  80 
feet  deep,  the  lost  45  feet  being  through  sand.  These  wells  yielded  abundantly  ^^ithout  strainers,  but  insisted 
on  ca,ving.  With  strainers  the  sand  is  too  fine  and  chokes  the  yield  to  about  25  gallons  per  minute.  We  have 
had  v/>ry  little  benefit  from  them.     The  water  stands  about  50  feet  from  the  top  of  the  ground." 

Maj .  B.  S.  Wathen ,  chief  engineer  of  the  Texas  and  Pacific  Railway,  writes :  "  Then*  was  a  deep  well  put  down 
at  Longview  in  1892  a  little  over  500  feet.  Several  veins  of  water  were  struck,  but  none  were  very  strong. 
Some  lignite  was  struck,  which  made  the  water  undi'sirable  for  locomotive  purposes." 

10§5.  Mr.  E.  Ti.  Wells,  managi'r,  reports:  **  The  ice  company  has  three  wells  located  about  15  feet  from 
one  another.  Two  of  thes:'  are  finished  with  30-foot  Cook  well  strainers  with  very  fine  slot«  and  one  with  a 
20-foot  strainer.  A  4-inch  pipe  with  a  7.25-inch  drill  was  used  in  boring  the  wells.  The  first  well  was  tested 
with  a  4-inch  Iwring  pipe  and  air  and  yielded  3  barrels  per  minute.  The  well  was  then  cased  with  a  6-inch 
pipe,  including  strainer,  and  yield  was  only  1  barrel  per  minute.  It  is  probable  that  this  was  due  to  the  strainer, 
but  may  have  been  partly  caused  by  the  fact  that  the  4-inch  pipe  was  drawing  water  from  the  watei^bearing 
strata  between  60-100  and  150-180,  while  the  0-inch  pipe  was  big  enough  to  fill  the  hole  and  case  off  the  upper 
stratum." 

Section  of  xcdl  of  Arkanms  and  Texas  Consolidated  Ice  and  Coal  Company ^  Marshall,  Harrison  County,  Tex, 

[By  E.L.Wells.] 

Fpct. 

1.  Dirt  and  clay 0-  60 

2.  Water-bearing  sand 60-100 

3.  Clay 100-150 

4.  Wat^T-bearing  sand 150-180 

5.  Rock 180-181 

6.  Clay 181-208 

7.  Rock 208- 

10§9.  Analysis  of  spring  Xo.  7,  RoseborotLgh,  Harrison  County,  Tex.a 

[By  J.lI.Uemdon.] 

Parts  per  million. 

Chloride  of  sodium 195.  83 

Sulphate  of  lime 626.  15 

Sulphate  of  inaguf^sia 395.  40 

Sulphate  of  iron 282. 10 

Sulphate  ot  soda 148. 257 

Sulphate  of  alumina 109. 25 

Silica  and  insoluble  mat  t^r 93.  76 

Sulphate  ot  potash 67. 17 

Free  carbonic  acid  ^ns,  15.19  cubic  inches  per  gallon. 

"  Temperature  at  wt-ll.  ()8°.  Specific  gravity  not  determined.  The  water  has  a  strong  acid  reaction  and  is 
of  a  pale  amber  color.  On  reaching  the  l^wratory  a  large  amount  of  the  iron  had  become  oxidized  and 
precipitated.     The  jug  containing  the  water  was  well  shaken  and  portions  taken  for  analysis." 

u  Second  Ann.  Rept.  Geol.  Survey  Texas  for  1890, 1801,  pp.  158-159. 
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1<I91.  Partial  section  of  well  of  J.  Rosehoroughy  9  miles  south  of  Marshall ^  Harrison  County,  Tex. 

Feet. 

1.  Lignite 20-25 

2.  WatoT-bearing  sand. 

3.  Lignite 200-225 

4.  Water-bearing  sand 350- 

1093.        Analysis  ofMonivale  Sprin<iSj  16  miles  from  Marshall^  Harrison  County ^  Tex, 

[By  L.E.Magnenat.] 

Parts  per  million. 

Bisulphate  of  potash 22.  35 

Bisulphate  of  soda 10.  41 

Sulphate  of  lime 26.  78 

Carbonate  of  lime 12.  36 

Carbonate  of  iron 14.  43 

Alumina Trace. 

Silica  and  insoluble  matter 32.  90 

Chlorine Trace. 

Free  carbonic  acid  j^as,  15.52  cubic  inches  per  gallon.    Temperature  at  well,  65°  F.    This  water  has  a 
light  acid  reaction. 

1093.  Section  of  well  at  Sulphur  Springs j  Hopkins  County,  Tex. 

[By  Wm.  B.  Baxter.] 

Feet. 

1.  Surface  soil 0    -        1 

2.  Kedclay 1     -        9 

3.  Lignite 9    -      11 

4.  White  sand,  with  water 11     -       15 

5.  Sandy  blue  shale 15    -       33 

6.  BufT  sandstone 33  .  -      35 

7.  Pipeclay 35-37 

8.  Black  shale,  with  mica 37    -     117 

9.  Limestone 117    -     118 

10.  Black  shale,  alternating  with  lighter  shale,  bowlders,  pyrites, 

and  mica,  with  iron  concretions 118  -  683 

11.  Hard  limestone 683  -  684 

12.  Black  shale;  fossil  stratum  of  1  inch 684  -  704 

13.  Light  shale 704  -  712 

14.  Blue  shale 712  -  800 

15.  Black  shale,  pyrites,  bowlders,  and  fossils  (reported  as  "Car- 

dita  i)lanicosta'') 800  -    810 

16.  Blueshale 810  -    900 

17.  White  clay 900  -    920 

18.  Bhie  shale 920  -1, 000 

19.  Hard  limestone 1, 000  -1, 004 

20.  Blue.shalc , 1,004  -1,034 

21.  Fine  sand,  with  water 1,034  -1,036 

22.  Soft  white  clay 1,036  -1,051 

23.  Gray  sandstone 1, 051  -1, 091 

24.  Whitepipeclay 1,091  -1,093 

25.  Sandstone 1,093  -1,108 

26.  Hard  blue  shale 1,108  -1,110 

27.  Soft  sandstone 1,110  -1,123 

28.  Hard  sandstone 1,123  -1,125.5 
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Feet. 

29.  Hard  l)lue  shale,  sand,  and  mica 1, 125.  5-1, 130.  5 

30.  Fine  gray  sand 1, 130. 5-1, 131.  5 

31.  Ver>'  hard  sandstone 1, 131 .  5-1,  132. 8 

32.  Hard  blue  shale 1,132.8-1,303.8 

33.  Sand  and  water 1, 303.  8-1,  317. 8 

34.  Blue  shale  and  sand 1, 317.  8-1,  413. 8 

35.  Blue  shale  and  sand,  with  mica 1,  413. 8-1,  514. 8 

lil95.  This  mill  is  now  moved,  and  the  well  is  no  longer  used.  Mr.  Martin  states  that  he  supposed  that 
several  water-bearing  layers  were  cased  off. 

109§.  Kennedy"  gives  the  following  regarding  this  well:  '* The  drill  passed  through  alternate  strata 
of  sands,  clays,  and  lignites  to  a  depth  of  802  feet.  Three  heavy  l)ed8  of  lignite  and  a  number  of  smaller 
ones  are  said  to  have  been  passed  through  in  the  boring." 

1099.  '*We  l>ored  about  45  feet  and  struck  a  black  dirt,  as  black  ajscoal,  below  which  we  found  a  very 
good  water.     We  dug  deeper  and  strwck  a  very  bad  water,  which  forced  us  to  abandon  the  well.'' 

1  lOO.  Section  of  uril  of  Mammoth  Oil,  Mineral,  and  Land  Company,  Chireno,  Nacogdochen  County,  Tex.  6 

Feet. 

1.  Red    fossiliferous    marl   containing   Osirea   seUafoi-mis   and   Anomia 

epldppLoides  in  upper  portions;  below  changes  to  blue-gray  marl.  0-110 

2.  "Oil  sand:"  this  outcrops  to  the  north  at  the  base  of  the  Claiborne. .  110-112 

3.  Blue  to  gray  fossiliferous  marl 1 12-382 

4.  White  quicksand :  strong  flow  of  artesian  water 382-462 

5.  Dark-gray  lignitic  clay 462-468 

6.  Lignite 468-477 

7.  White  quicksand 477-515 

8.  Lignite 512-522 

9.  Gray-blue  sand,  with  very  small  shell  fragments;  layer  of  pyrites  3 

inches  thick  at  base 522-562 

10.  Blue    micaceous   sand;  fragments   of   shells   reported,    but   sample 

shows  only  glittering  particles  of  mica 562-632 

1 1 .  I  lard  fossiliferous  green  sand 632-636 

12.  Dark-green  sand 636-676 

13.  Soft  dark-gray  lignitic  clay 676-736 

14.  Cfio<-olate  to  yellow  laminated  clay 736-826 

15.  Indurated  gray  sand -. 826-836 

16.  White  clay. . .'. 836-840 

17.  Gray  sand,  with  a  little  oil 840-865 

IS.  Hard  sand 865-873 

19.  Hard  rock,  not  passed  through 873-877 

llOd.  "  Within  the  limits  of  the  town  of  Garrison  is  a  spring  which  is  frequented  by  persons  who  believe 
they  derive  bt»nefit  from  the  use  of  the  water.  The  property  has  been  recently  improved  by  excavating  about 
71  feet  and  building  a  circular  wall  almut  3  feet  in  diameter,  capped  with  a  heading  of  hydraulic  cement. 
Over  this  is  an  octagonal  pavilion  of  wood,  about  30  feet  in  diameter.  A  company  has  been  formed  with  a 
project  for  building  a  $5,000  hotel,  with  half  the  capital  subscribed  in  town.  The  water  is  from  the  main 
water-lx?aring  sand,  which  overlies  the  lignite.  The  water  belongs  to  the  chalybeate  class,  and  judging  from 
its  taste,  apparently  contains  iron,  magnesia,  alumina,  carbonic  acid,  and  perhaps  a  little  free  sulphuric  acid 

derived  from  the  decomposition  of  iron  disulphide  (pyrites)." c 

% ^ 

a  Prw.  Phlla.  Acad.  Nat.  Sci.for  18U5. 1S9C.  pp.  136-137. 

fe(;c<>l.Sur\-ey  Louisiana.  Rept. of,  1002. pp.  120-127. 

c Second  Ann.  Rept.  Geol.  Survoy  Texas  for  1890, 1891, p. 270. 
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1 103.     Section  of  weU  on  Day  farm,  1  mile  south  of  Melrose,  Nacogdoches  Caunty,  Tex.  o> 

Feet. 

1.  Red  clayey  earth 0    -    9 

2.  Bluish-green  calcareous  shell  marl 9    -  70 

3.  Dark-green  calcareous  shell  marl 70    -1 19 

4.  Dark-drab  clay 119    -139 

5.  Light-drab  clay,  with  iron  pyrites 139    -255.  5 

6.  Sand,  with  iron  pyrites,  containing  "slush  oil" 255.  5-258 

7.  Dark-drab  clay...' 258    -293 

8.  Calcareous  marl,  with  sand  streakings 293    -299 

9.  Sandstone 299    -302 

10.  Clay,  with  sand  streakings  and  iron  pyrites ^^02  -309 

11.  Dark  bluish-green  shell  marl 309  -338 

12.  Dark-drab  clay 338  -349 

13.  Marl 349  -352 

1 107.  *'The  water  has  a  deep-aml)er  color,  not  unlike  the  color  of  whisky;  is  not  styptic  in  taste,  makes 
no  rusty  deposit,  and  therefore  has  little  if  any  iron  in  solution,  and  there  is  no  indication  of  any  other  metallic 
Salt.  The  place  has  been  noted  as  a  neighborhood  resort  for  about  thirty-five  years,  and  recently  a  few 
temporary'  cabins  have  been  erected  for  the  accommodation  of  visitors.'' b 

1109.  Section  of  Dextn  weU,  6  milef  west  ofValda,  Polk  County,  Tex.  c 

[By  William  Kennody.] 

Elevation  225  feet.  Fwt. 

1 .  Surface  sands  and  gravels 0-  22 

2.  Whitesand 22-  36 

3.  Strong  water  sand 36-  95 

4.  Clay,  with  lime 95- 1 40 

5.  Blue  clay 140-160 

6.  Greenish  clay,  with  water  at  195  feet 160-195 

7.  Green  shale 195-230 

8.  Green  shale,  with  gravel 230-240 

9.  Quicksand 240-251 

10.  Quicksand,  with  lime  and  shells 251-284 

11.  Blueclay 284-292 

12.  Greenshale 292-296 

13.  Shale 296-  :«1 

14.  Soft  green  shale 321-325 

15.  Green  clay 325-350 

16.  Greensand,  with  pyrites 350-384 

17.  Quicksand 384-400 

18.  Greensand 400-4a3 

19.  Blueclay 403-424 

20.  Green  shale 424-430 

21.  Blueclay 430-460 

22.  Shale  rich  in  iron  pyrites 460-496 

23.  Dark  shale 496-507 

24.  Light  shale 507-520 

25.  Shale 520-530 

26.  Water  sand 5:^0-540 

27.  Gray  sand 540-543 

"This  well  has  l)een  drilled  through  the  Frio  clays  (Fleming  formation)  into  and  almost  through  the 
Fayette  sands  (Catahoula  formation).  The  Frio  beds  here  apparently  have  a  thickness  of  145  feet,  giving 
the  Fayette  beds  a  thickness  of  303  feet." 

oSec-ond  Ann.  Rent.  Geol.  Survey  Texas  for  181K),  1891,  p.2K«'..  b  Il)i(i.,p.251. 

e Bull.  U.S.  (Jcol.  SxiTxey  No. 212. 1903.  p. o4. 
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1111-1113.  Mr.  Frank  B.  Mason,  mayor  of  Clarksville,  writes :  "  We  have  one  well  on  the  public  square^ 
bored  some  years  ago,  which  encountered  gas  and  salt  water.  Water  shows  L5  pounds  of  salt  to  10 
gallons  of  water.  Gas  in  quantity  sufficient  to  light  public  square,  if  properly  handled.  In  the  fall  of  1902 
the  city  completed  two  wells,  which  furnished  an  abundant  supply  of  fresh  soft  wat«r,  slightly  alkaline.'' 

1115.  Mr.  S.  J.  Wright  reports  that  in  this  well  no  water  was  encountered  beneath  the  surface  vein  from 
20  to  28  feet.  Below  this  were  layers  of  rock,  varj'ing  in  thickness  from  30  to  50  feet,  separated  by  layers  of 
black  muck  resembling  coal  and  lignite.  The  rock  is  very  easily  drilled  imtil  the  hard  rock,  which  overlies 
the  water-bearing  sand  is  reached.  It  was  in  this  layer  that  Mr.  Wright's  drill  became  fastened,  and  the  well 
was  abandoned. 

1130.  Section  of  well  of  East  Texan  Timber  and  Oil  Company,  1  mile  below  Robimtons  Ferry,  Sabine 

County,  Tex. 

[By  W.  A.  Turner,  driUer.] 

Fcjef. 

1.  Soil 0    -        2 

2.  Yellow  sand 2    -      35 

3.  Bluodav 35    -      55 

4.  Hard  blue  clay 55    -      95 

5.  Rock,  with  fossil  shells 95-98 

6.  Blueshale "98-120 

7.  Hard  blue  clay..... 120    -     180 

8.  Rock,  with  fossil  shells 180    -     185 

9.  Stiff  blue  clay  C gumbo") 185-230 

10.  vSand 230-238 

11.  Gumbo  (stiff  blue  clay). . . .' 238    -    286 

12.  Soft  sand 286-290 

13.  (Jumbo .    290    -    321 

14.  Sand 321     -    327 

15.  Rock 327    -    331 

16.  Lignite 331     -    335 

17.  Sand 335    -    360 

IS.  Durk-brown  clay 360-375 

10.  •* Coal"  (lignite). 375    -    380 

%         20.  liluegumbo 380-442 

21.  Sandstone 442    -    400 

22.  Limestone 460     -     468     ' 

23.  Bhieguml)o 468    -    498 

24.  Sandstone 498    -     516 

25.  Very  dark  guml)o 516    -    550 

26.  Soft  clay : ! 550-580 

27.  Hard  clay .* 580    -    640 

28.  Fossiliferous  marl 640    -    649 

29.  Hard  clay 649    -    650. 5 

30.  Fossiliferous  sandstone 650.  5-    665 

31.  Rock 665-666.5 

32.  Hardday 666.5-    684 

33.  Flint  nx-k,  very  hard 684    -    685.  5 

34.  Dark-colored  shale 685.  5-    726 

35.  Soft  sandstone 726    -    741 

'Sfj.  (himbo 741     -    767 

37.  Soft  sandstone 767  -    779 

38.  Shale 779  -    784 

39.  Soft  sandstone,  with  shells 784  -    800 

40.  No  record 8(K)  -1,  010 

41.  Sand,  with  pleasant-tasting  artesian  water 1,  010  -1,  030 
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Feet. 

42.  Clays,  mostly  dark  colored,  containing  fossil  shells  of  the 

Claiborne  (Eocene)  below  1,215  feet 1,030  -1,350 

43.  Hard  rock 1,425 

44.  Artesian  salt  water 1, 800  - 

Total  depth  March  2,  1903 -1 ,  975 

On  November  30,  1902,  Mr.  Turner  wrot^:  "At  about  1,030  feet  we  got  some  15  to  20  feet  of  sand  and 
when  we  bailed  the  well  we  got  a  good  flow  of  pleasant-tasting  water.  It  boiled  alx)ut  1  foot  above  the  top 
of  the  6-inch  casing,  but  would  soon  choke  with  sand.  When  the  flow  weakened  some  gas  would  be  notice4 
with  the  water.  Below  1,030  feet  the  formation  was  different  clays,  etc.,  mostly  dark  colored,  !)ut  there  was 
nothing  that  could  be  called  sand  until  1 ,350  feet  was  reached.  We  put  in  1 ,215  feet  of  6-inch  casing  and  bailed 
again.  Result,  considerable  gas  and  the  hole  filled  to  within  300  feet  of  the  surface  with  clay  shale  and  thick 
mud;  no  sand;  the  mud  might  be  called  greasy.  The  shells  which  I  send  you  came  from  the  hole  after  put- 
ting in  the  6-inch  casing  and  washing  and  bailing.     They  certainly  came  from  below  1,215  feet." 

These  shells  were  referred  to  Dr.  W.  H.  Dall,  who  reported:  "They  are  of  the  horizon  of  the  Claiborne 
sands,  or  mid-Eocene,  and  the  specimens  contain  fragments  of  half  a  dozen  characteristic  Claibomian  species.'' 

Just  north  of  this  well  there  is  a  good  exposure  of  fossiliferous  Jackson  marl  in  the  river  bank  which 
definitely  determines  the  fossiliferous  beds  encountered  in  the  upper  part  of  this  well  to  be  of  Jackson  age. 
The  lignitiferous  clays  below  are  clearly  Cockfield.  The  lignite  beds  suggest  the  impure  lignite  found  in  Law- 
horn  BlufT,  and  if  in  exactly  the  same  stratigraphic  position,  indicate  a  depth  of  82  feet  per  mile.  -^ 

The  strong  flow  of  salt  water  at  1,800  feet  suggests  the  artesian  sand  encountered  in  wells  in  San  Augus- 
tine (1122),  Nacogdoches  (1100,  1101,  1106),  and  Cherokee  (1076)  counties  at  200  to  300  feet  below  the  base 
of  the  Claiborne,  and  should  probably  be  so  correlated. 

The  artesian  sand  encountered  at  1 ,030  feet  suggests  the  iividespread  horizon  which  in  PI.  XXXVII,  sec.  F, 
js  considered  as  basal  Cockfield,  although  here  overlain  by  fossiliferous  beds  which  indicate  that  it  is  probably 
a  part  of  the  Claiborne  and  that,  as  Vaughan  has  already  suggested,  the  basal  Cockfield  should  be  so  corre- 
lated.    It  is  more  or  less  synonymous  with  the  uppermost  Claiborne  wat«r  horizon  of  Mississippi. a 

1127.  PaHial  section  ofweU  of  Col.  W.  8.  Hemdon,  Tyler,  Smith  County,  Tex. 

Foot. 

1.  Blue  clay 0-300 

2.  Sandstone,  ven'  hard 300-302 

3.  Sand 302- 

4.  Clay. 

5.  Sand,  not  water  bearing. 

0.  Clay. 
7.  Sand. 

1129.  Dr.  A.  A.  Patten  reports:  ''The  city  of  Mineola  bored  a  well  1,200  feet  deep,  6  inches  in  diameter 
down  to  600  feet,  and  3  inches  in  diameter  below  that  point.  The  record  from  600  to  1,200  feet  was  not  well 
kept."     The  section  down  to  600  feet  is  given  below: 

Section  of  well  at  Mineola,  Wood  County,  Tex.b 

Feet. 

1 .  Top  so  11 0  -     1 

2.  Red  clay 1  -  12 

3.  Gray  or  white  sand,  with  water 12  -  20 

4.  Brownish-black  clay 20  -  25 

5.  Brown  clay 25  -  35 

6.  Blue  clay 35  -  50 

7.  Brown  day,  sand,  and  mica 50  -66 

8.  Lignite,  sand,  and  iron  pyrites 66  -  70 

9.  Sandstone,  with  water 70  -  71 


a  Soo  Jackson  well  { IM.  XLIII,  sec.  I);  and  Johnson,  L.  C,  Watcr-Siip.  and  Irr.  Pape;  No.  102,  U.  S.  Geol.  Survey,  1904, 
pp. 342, 343,  S-W,  well  No.  15C. 

b  Durable,  E.  T.,  Report  of  the  brown  coal  and  llijnite  of  Texas:  Geol.  Survey  of  Texas.  1892,  pp.  132-135. 
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Feet. 

10.  Blue  clay  or  mud 71  -  75 

11.  Gray  sandstone,  with  water 75  -  80 

12.  Blueclay 80  -100 

13.  Potter'sclay 100  -110 

14.  Sandstone,  with  water 110  -115 

15.  Gray  or  blue  clay -- 115  -115.  5 

16.  Sandstone,  with  water 115.  5-125 

17.  Bluish-gray  clay  and  pyrit<»s 125  -170 

18.  Bluish-gray  clay,  with  some  sand 170  -180 

19.  Blue  clay,  with  limestone  bowlders 180  -200 

20.  Gray  sand 200  -215 

21 .  Black  clay,  with  limestone,  pyrites,  etc 215  -221 

22.  Dark  limestone 221  -223 

23.  Gray  sand  and  mica 22;^  -228 

24.  Black  and  blue  clay,  mica,  and  pyrites 228  -229 

25.  Gray  sand,  mica,  brown  clay,  and  water 229  -235 

26.  Sandstone,  with  water 235  -239 

27.  Brown-black  clay 239  -265 

28.  Whiteclay 265  -270 

29.  White  or  gray  sand,  mica,  and  pyrites,  with  wat^r 270  -2S0 

30.  Lignite 280  -281 

31.  White  clay,  with  thin  strata  of  sand,  with  water 281  -300 

32.  Brown  clay  and  white  sand 300  -310 

33.  \\Tiite  sand,  with  water. 310  -320 

34.  Brown  clay  and  lignite 320  -340 

35.  Brown  joint  clay 340  -342 

36.  Graysand 342  -3.';0 

37.  Gray  sand  and  lignite S'X)  -360 

38.  Gray  sand  and  pyrites ;^0  -370 

39.  >Miitesand 370  -375 

40.  Grayish-white  sand  and  black  mud 375  -380 

41 .  Coarse  white  sand,  with  graias  of  lignite  and  water 380  -400 

42.  Bro\^Ticlay lOO  -405 

43.  Lignit4> 405  -406 

44.  White  sand,  very  coarse,  with  water 406  -408 

45.  Lignite 4as  -411 

46.  Gray  clay 411  -413 

47   Grayish-white  clay 413  —116 

48.  Brown  clay 416  -421 

49.  Dark-bro\m  clay 421  -422 

50.  Blackmud 422  -424 

51 .  Black  mud,  sand,  and  lignite 424  -426 

52.  Iron  pyrites  and  black  mud 426  — i30 

53.  Black-brown  clay  and  pyrites 430  -460 

54.  Lignite 460  -475 

55.  Black-bro>\Ti  clay 475  -480 

56.  Gray  sand,  with  water 480  -490 

57.  Lignite 490  -495 

58.  Whit^  sand,  with  water 495  -505 

50.  Dark-brown  joint  clay 505  -515 

60.  Gray  sand,  mica,  and  wat^r 515  -530 

61.  Dark-brown  clay 530  -550 

62.  Grayish-blue  c\a.y 550  -575 

63.  Dark-broini  clay 575  -595 

64.  Joint  clay  and  sand  at  bottom  of  boring 595  -600 


CHAPTER  VI. 

DICTIOXARY    OF    ALTITUDES    IN    SOUTHERN    ARKANSAS    AND 

NORTHERN    LOUISIANA. 

INTRODUCTION. 

Relative  elevations  are  of  such  importance  in  the  solution  of  problems  relating 
to  underground  waters  that  a  list  of  altitudes  becomes  an  imperative  necessity 
in  such  investigations. 

This  region  is  particularly  fortunate  in  having  a  very  complete  net  of  precise 
levels,  from  which  railroad  elevations  can  be  so  corrected  that  the  error  at  any 
point  is  comparatively  small.  In  order  that  this  error  may  be  decreased  still  further 
a  discussion  of  the  nature  of  the  corrections  applied  in  the  compilation  of  this 
dictionary  is  given  below,  from  which  a  readjustment  will  be  possible  when  more 
data  are  accumulated. 

In  connection  with  the  field  work  about  100  miles  of  reconnaissance  levels 
were  run,  the  results  of  which  are  given  in  the  table  of  wells  (Chapter  V),  to  which 
the  reader  is  referred  for  additional  elevations. 

SOURCES   OF  DATA. 

ALEXANDRIA    AND   WESTERN    RAILROAD. 

Elevations  accredited  to  this  source  are  from  a  small-scale  profile,  kindly 
furnished  by  Ira  W.  Sylvester,  C.  E.,  of  Alexandria,  La.,  of  a  preliminary  line 
running  from  Alexandria  to  the  junction  of  the  Quelqueshoc  (also  called  Calcasieu 
River)  and  Cypress  bayous  in  T.  2  N.,  R.  4  W.,  thence  through  Walnut  Hill  to  about 
the  present  site  of  Orange  and  southward  to  a  point  on  Sabine  River  about  1  mile 
south  of  Toledo.  As  this  survey  started  from  the  United  States  Engineers  bench 
mark  at  Alexandria  the  only  correction  applied  was  that  necessary  to  reduce  Cairo 
datum  to  mean  Gulf  level  (  —  20.280  feet).  Because  of  the  small  scale  ot  the  profile 
the  elevations  have  an  error  of  ±  10  feet.  This  line  was  of  very  great  value  in 
controlling  the  topography  shown  on  the  geologic  map  (PI.  Ill,  in  pocket). 

ARKANSAS   AND  LOUISIANA    RAILWAY. 

Data  from  this  source  were  obtained  from  the  profiles  in  the  office  of  H.  Rohwer, 
chief  engineer  of  the  Missouri  Pacific  system,  at  St.  I^ouis. 
The  correction  applied  was  obtained  as  follows: 

Grade  elevation  of  first  bridj^e  north'  of  Hope:  Feet. 

Line  of  levels  from  United  States  Geological  Survey  bench  mark  on  bank  building 337 

From  profile 84 

Difference +253 

1393— No.  4(^—06 23  327 
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ARKANSAS   SOUTHERN   RAILROAD. 

These  elevations  were  taken  from  the  fragmentary  original  field  profiles  in 
the  company^s  office  at  Ruston,  La.,  September  26,  1902.  They  have  been  cor- 
rected in  accordance  with  the  following  data: 

Top  of  rail,  Vicksbiirg,  Shreveport  and  Pacific  crossing:  Feet. 

Line  of  levels  from  United  Stat<»8  Engineers  bench  mark 304.  47 

Arkansas  Southern  profile 313.  60 

Difference —9.13 

These  levels,  as  a  whole,  can  be  regarded  as  only  approximate.  At  Winnfield 
a  rough  comparison  indicates  that  the  Arkansas  Southern  levels,  as  corrected,  are  5 
feet  higher  than  those  of  the  Arkansas  and  Louisiana  Railway.  This  additional 
correction  was  not  .used,  however,  because  of  its  uncertain  value. 

ARKANSAS   SOITTHWESTERN   RAILWAY. 

These  elevations  were  obtained  from  fragmentary  profiles  in  the  office  of  the 
superintendent  at  Gurdon,  Ark.     The  correction  applied  was  obtained  as  follows:. 

Feet. 

Corrected  elevations  St.  I»uis,  Iron  Mountain  and  Southern  Railway  at  Smithtown 210.  6 

Profile  elevation  Arkansas  Southwestern  Railway  at  Smithtown 279 

Correction —69.  6 

HOUSTON   AND  SHREVEPORT  RAILROAD. 

These  elevations  were  received  from  Mr.  I.  A.  Cottingham,  engineer  main- 
tenance of  way,  in  1904.  The  approximate  correction  applied  depends  on  the 
following: 

Grade  elevation  Kansas  City  Southern  and  Houston  and  Shreveport  croasinj:?:  Feet. 

From  competed  Kamuui  City  Southern  profile 234 

From  Houston  and  Shreveport  l?vels 228.  5 

Correction -f  5.  5 

KANSAS   Cmr    SOLTHERN    RAILWAY. 

Elevations  accredited  to  this  source  are  of  two  classes: 

1.  Those  marked  "P''  are  from  a  line  of  levels  beginning  at  the  United  States 
Coast  and  Geodetic  Survey  bench  mark  on  the  Hannibal  and  St.  Joseph  Railroad 
bridge  at  St.  Joseph,  Mo.,  and  running  along  the  track  of  the  Kansas  City  Southern 
Railway  to  Lake  Charles,  La.,  and  Port  Arthur,  Tex.  This  line  was  run  after  tho 
railroad  was  built.  Rail  end  benches  were  placed  every  half  mile.  The  error  of 
closure  with  the  top  of  boss  of  the  United  States  Engineers  bench  mark  in  the  post- 
office  yard  at  Shreveport,  La.,  was  as  follows: 

Feet. 

Elevation  corrected  hy  Hayford  a ". 199.  744 

Elevation  according  to  Kansas  City  Southern  precise  levels 201.  785 

Difference —2.041 

aAnn.  Kept.  Supt.  Coa«t  and  Geodetic  Suney  for  1899, 1900,  pp.  493,  670. 
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In  the  elevations  given  in  the  accompanying  table,  which  extend  from  Gillham, 
Ark.,  to  De  Ridder,  La.,  this  correction  has  been  applied  as  a  constant,  no  attempt 
having  been  made  to  distribute  the  error. 

2.  The  elevations  marked  ^^R'^  are  from  the  profiles  made  at  the  time  of  the 
construction  of  the  road;  those  in  Arkansas  from  copies  in  the  office  of  the  district 
engineer  at  Texarkana,  and  those  in  Ijouisiana  from  copies  furnished  by  the  chief 
engineer  to  the  Geological  Survey  of  Louisiana.  Corrections  for  the  profiles  south 
of  Texarkana  depend  upon  the  following: 

At  Shreveport,  La. :  o  Feet. 

Zero  city  datura  (161.27  feet  Cairo  datum  —7.18  feet)  b l.'a.  81 

Zero  city  datum  (Kansas  City  Southern  profile  levels) 221 .  9 

Difference —88. 1 

At  Mooringsport,  La.: 

Drawspan  Ferry  Lake  bridge  (Kansas  City  Southern  profile) 286 

Top  ef  rail,  drawspan  Ferry  Lake  bridge  (elevation  boss  of  United  States  engineer  bench,  Moor- 

ingsport  ,+11 .730  feet) 198.  933 

Correction  for  top  of  rail  elevation —87.  067 

As  these  two  lines  show  an  essential  agreement,  a  correction  of  —  88  feet  has 
been  applied  for  ground  level  and  —  87  feet  for  top  of  rail. 

KANSAS   Cmr,    WATKINS   AND  OULF   RAILROAD. 

The  levels  along  this  line  have  been  taken  from  Bulletin  No.  160,  United 
States  Geological  Survey,  without  alterations,  because  no  data  giving  correction 
value  was  obtained. 

LOUISIANA  ■  AND  ARKANSAS  RAILWAY. 

The  elevations  given  are  the  corrected  values  received  from  the  chief  engineer, 
Col.  G.  Knobel,  September  2,  1904,  which  depend  on  the  value  of  the  Hope  United 
States  Geological  Survey  bench  mark  of  356  feet.  As  the  corrected  value  of  this 
bench  is  356.8  feet,  1  foot  has  been  added  to  all  the  elevations.  A  comparison 
with  the  United  States  Engineer  bench  mark  at  Sibley  (Lanesville),  La.,  suggests 
that  an  additional  correction  of  about  -f- 1  foot  should  be  applied  south  of  that 
point. 

LOUISIANA    RAILWAY    AND  NAVIGATION   COMPANY    (rED   RIVER    VALLEY    RAILROAD). 

These  elevations  were  obtained  from  profiles  in  the  office  of  the  chief  engineer 
at  Shreveport,  La.,  October,  1902. 

All  elevations  between  Shreveport  and  Colfax  have  been  changed  by  adding 
2.7  feet,  as  a  note  on  the  profile  at  St.  Maurice  reads:  '^Add  1.76  feet  to  Reduce 
to  M.  G.  D.  J.  M.  P."  Since  this  depended  on  the  .old  value  for  Cairo  datum 
(  —  21.26  feet^),  it  is  necessary  to  add  to  it  0.98  feet  to  reduce  to  the  new  value  for 
Cairo  datum  (-20.28  feet^). 


• 


aGeol.Sun'cy  Louisiana.  Rept.  for  1899  [1900],  pp.  203-204. 
b  Ami.  Rept.  Chief  of  Eng.  for  1902,  pt.  2.  1902.  p.  1448. 
c  Ann.  Kept.  Chief  of  Eng.  for  1893. 1893,  p.  2064. 
d  Ann.  Rept.  Chief  of  Eng.  for  1902,  pt.  2, 1902,  p.  1448. 
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Between  Colfax  and  Bordelonvill^  a  correction  of  +0.91  foot  has  been  applied, 
which  depends  on  the  following  values : 

Alexandria  to  Colfax : 

High  water  at  Alexandria,  1892 — 

Feet. 

Profile  of  Louisiana  Railway  and  Navigation  Company 81. 5 

United  States  Engineers  « 82. 41 

Correction -fO.  91 

Alexandria  to  Bordelonville: 

Elevation  boss  United  States  Engineers  pipe-stone  bench  in  old  jail  yard,  Alexandria — 

Feet. 

Louisiana  Railway  and  Navigation  Company  levels 74. 00 

United  States  Engineers  b 74. 918 

Correction .• -f 0. 91 

The  same  correction  has  been  applied  on  the  Colfax- Winnfield  line. 

MISSISSIPPI    RIVER.  HAMBURG   AND   WESTERN    RAILWAY. 

Data  obtained  from  profile  in  office  of  II.  Rohwer,  chief  engineer  of  the  Missouri 
Pacific  system,  at  St.  Louis,  February,  1903.  The  correction  applied  was  derived 
from  the  following: 

Feet. 

Approximate  elevation  top  of  rail  at  Montrose  from  United  States  Engineers  bench 124 

Profile  elevation  at  Montrose 163 

Difference —39 

MISSOURI,  KANSAS   AND  TEXAS   RAILWAY. 

The  elevations  accredited  to  this  source  are  taken  from  a  profile  furnished  in 
1898  by  Maj.  B.  S.  Wathen,  chief  engineer  of  the  Texas  and  Pacific  Railwa}".  The 
portion  of  the  line  from  Shreveport  to  the  Texas  State  line  was  at  that  time  leased  by 
the  Texas  and  Pacific.  The  correction  applied  to  reduce  this  to  mean  Gulf  level 
depends  on  the  following: 

Elevation  top  of  rail  at  Kansas  City  Southern  crossing  near  Stockyards,  Shreveport: 

Feet. 

Kansas  City  Southern  corrected  profile • 238.  9 

MLssiouri,  Kansas  and  Texas  profile 239.  5 

Correction  for  top  of  rail  elevation —0. 6 

NEW   ORLEANS   AND   NORTHWESTERN    RAILWAY. 

Data  along  this  line  were  taken  from  the  profiles  in  the  office  of  II.  Rohwer, 
chief  engineer  of  the  Missouri  Pacific  system,  at  St.  Louis.  A  comparison  of  the 
stations  below  Ila\^ille  with  the  United  States  Engineers  bench  marks  shows  a 
correction  of  approximately  +15  feet.     This  has  been  applied  to  all  elevations. 

OLD   RIVER   AND    KISSATC1IIE   RAILWAY. 

The  elevations  along  this  line  were  obtained  from  the  general  manager  in  Sep- 
tember, 1002,  and  w<Te  corrected  on  the  assumption  that  the  elevation  of  the  top 
of  rail,  Texas  and  Pacific  Railway,  at  Old  River  station  is  100  feet  above  sea  level. 

a  Ann.  Kept.  Chlpf  of  Eng.  for  1893. 1S93,  p.  1982.  t>  Ann.  Ropt.  Chiof  of  Eng.  for  1902.  pt.  2. 1902.  p.  H.'i.S. 
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PINE   BLUFF   AND   WESTERN    RAILWAY. 

Elevations  along  this  line  were  furnished  by  Mr.  W.  T.  Radford,  and  covered 
not  only  the  portion  already  built,  but  a  portion  of  the  preliminary  survey  toward 
Benton.     The  correction  applied  was  +118  feet. 

ST.  LOUIS,  IRON   MOUNTAIN   AND   SOUTHERN   RAILWAY. 

Main  line. — The  elevations  from  the  Hot  Springs-Clark  County  line  to  Tex- 
arkana  are  taken  from  a  detailed  profile  kindly  loaned  by  Chief  Engineer  H.  Rohwer. 
Lines  of  levels  from  the  United  States  Geological  Survey  bench  marks  at  Gurdon, 
Prescott,  and  Hope  give  the  following  corrections  for  top  of  rail  elevations: 

Feet. 

Gurdon + 103. 06 

Prescott + 103. 10 

Hope + 103. 03 

The  value,   +103.1,  has  been  taken. 

Little  Rock  to  Ale  randriUj  Ixi.  C*  Valley  Road'). — The  section  oi  the  profile  from 
Pine  Bluff  northward  has  not  been  corrected  other  than  to  add  1  foot  for  top  of  rail 
elevation.  On  this  the  elevation  of  the  depot. at  Little  Rock  is  given  as  208  feet,  the 
St.  Louis  Southwestern  crossing  at  Pine  Bluff  227  feet,  and  the  depot  at  Pine  Bluff 
214  feet. 

The  section  from  Pine  Bluff  to  McGehee  has  been  corrected  according  to  the 
following: 

Feet. 

Approximato  elevation  top  of  rail  McGehoe  station  a 150.  0 

Profile  elevation  McGehee  station , 147.  5 

Difference -f2.  5 

From  Riverton  to  Alexandria  elevations  were  taken  from  profiles  dated  October, 
1895,  and  indorsed:  '*Built  in  1892.^'     The  correction  depends  on  the  following: 

Near  Riverton,  Caldwell  Parish,  La. : 

Foet. 

Railroad  l)cnch  mark  at  Smith  Lake 72. 16 

Elevation  of  same,  United  States  Engineers^ 66.  722 

Correlation —5.  4 

Red  River  bridge  at  Alexandria: 

High  water  June  11-14,  1902 —  Feet. 

Profile  St.  LouLs,  Iron  Mountain  and  Southern  Railway 85.  5 

United  States  Engineers  c 83.  3 

Correction —2.  2 

These  corrections  have  been  applied  at  the  point  indicated,  and  points  between 
have  been  corrected  according  to  their  proportional  distances. 

Warren  branch. — An  attempt  was  made  to  connect  this  line  with  the  United 
States  Engineers  pipe-flange  bench  at  Dermott,  Ark.,  but  in  the  short  time  available 

a  Elevation  given  by  (rannott  on  authority  of  United  States  Coast  and  Geodetic  Survey,  plus  correction  from  readjust- 
ment of  levels  by  Ilayford. 

fr  Ann.  Rept.  Chief  of  Eng.  for  1902,  pt.  2,  1902,  p.  1475. 
c  Ann.  Rept.  Chief  of  Eng.  for  1893,  1893,  p.  1983. 
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the  writer  did  not  succeed  in  finding  the  bench.  The  elevation  given  on  the  profile 
is,  however,  a  very  close  approximation,  as  may  be  seen  by  a  rough  comparison  of  the 
elevations  at  Trippe,  Dermott,  and  Baxter  with  the  elevations  of  the  United  States 
Engineers  pipe-flange  benches  at  those  places. 

8T.  LOUIS,  SAN   rRANCISCO   AND   NEW   ORLEANS   RAILROAD    (ARKANSAS   AND   CHOCTAW   RAILROAD). 

The  elevations  from  Ashdown  to  Hope  were  obtained  from  the  division  engineer, 
James  Harrington,  in  December,  1902.  The  initial  point  of  these  elevations  was  the 
Kansas  City  Southern  rail-end  bench  at  milepost  468  at  Ashdown,  which  was  given 
an  elevation  of  330.69  feet  (corrected  from  Shreveport  =328.65).  The  difference  at 
Hope  was : 

Elevation  United  States  Geological  Survey  bench  mark  on  bank  building:  Feet. 

By  Arkansas  and  Choctaw  levels 359.  34 

By  United  States  Geological  Survey 356.81 

Correction  for  Arkansas  and  Choctaw  levels —2.  53 

This  correction  has  likewise  been  applied  to  the  station  elevations  furnished  by 
Chief  Engineer  J.  F.  Hinkley. 

ST.  LOUIS   SOt'TTl WESTERN    RAILWAY. 

All  elevations  given  are  taken  directly  from  Gannett^s  Dictionary  of  Altitudes.  ° 
A  comparison  with  the  United  States  Engineers  benches  along  the  same  line 
indicates  an  error  of  d=  5  feet. 

SIBLEY,  LAKE    BISTIENEAU    AND   SOUTHERN    RAIIJIOAD. 

Data  obtained  from  the  company's  office  at  Yellow  Pine,  through  the  kindness 
of  Mr.  J.  W.  Martin,  general  manager.  The  relation  of  the  line  to  the  United  States 
Engineers  bench  mark  at  Sibley  (Lanesville)  is  not  known,  as  there  is  no  record  of 
elevations  of  the  portion  of  the  line  from  Sibley  to  Yellow  Pine.  The  correction 
applied  depends  on  the  following: 

Elevation  south  head  block  at  depot  Louisiana  Railway  and  Navigation  Company,  Coushatta:  Feet. 

According  to  Sibley,  Lake  Bi.stineau  and  Southern  preliminary  survey 14L  1 

According  to  Louisiana  Railway  and  Navigation  Company  corrected  profile 144.  74 

Correction +3. 6 

SOUTHERN    LUMBER   COMPANY. 

These  elevations  are  from  a  small  profile  copied  in  the  office  of  the  manager  at 
Warren,  Ark.,  in  November,  1902.  The  initial  point  is  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  bridge  No.  714  at  Warren,  which  has  an  elevation  of  198  feet 
above  sea  level. 

TEXAS   AND   PACIFIC   RAILWAY. 

In  the  absence  of  satisfactory  correction  data  the  elevations  at  stations  along 
the  Texas  and  Pacific  are  given  exactly  as  received  from  Chief  Engineer  B.  S.Wathen. 
Comparisons  at  Shreveport  indicate  that  the  error  is  not  greater  than  1  or  2  feet. 

a  (iaiiiiett.  Uenr}',  Dictionarj-  of  Altitudes  in  the  United  States,  3d  ed.:  Bull.  U.  S.  Geol.  Suney  No.  UK),  1899. 
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The  data  in  Caddo  Parish  are  from  a  profile  furnished  by  the  chief  engineer,  which 
has  been  corrected  to  agree  with  the  following: 

Feet. 

Elevation  Reisor 190. 4 

Elevation  Reisor  (profile) 155. 9 

Correction '. +34.  5 

UNITED   STATES   COAST  AND  GEODETIC   SURVEY. 

The  elevations  given  refer  to  those  of  the  Vidalia-Smithland,  Vicksburg-Vidalia, 
Wilkersons-Vicksburg,  and  Little  Rock-Wilkersons  lines  as  corrected  by  Hayford 
inl900.« 

Bench  marks, — The  permanent  bench  marks  encountered  on  these  lines  are  of 
the  following  classes,  unless  otherwise  described: 

1.  Stone  posts  dressed  to  5  by  5  inches  or  6  by  6  inches  at  the  top,  projecting  a 
few  inches  above  the  surface,  marked  in  one  of  the  following  ways: 

U.  S.  U.  S.  U.  S. 

D  BnM  BdM 

BM  1880  1881 

The  bottom  of  the  square  cut  in  the  top  of  the  stone  is  the  bench. 

2.  Copper  bolts  leaded  in  masonry,  either  horizontally  or  vertically.  If  hori- 
zontal, the  bench  is  the  center  of  the  bolt  or  the  center  of  the  cross  cut  in  the  bolt ; 
if  vertical,  the  top  of  the  bolt. 

UNITED   STATES   ENGINEERS. 

The  elevations  accredited  to  this  source  are  from  the  Reports  of  the  Chief  of 
Engineers  for  1893  and  1902.^ 

On  the  precise  lines  from  Delta  to  Coushatta,  Coushatta  to  Grand  Bend, 
Grand  Bend  to  Smithland,  Monroe  to  mouth  of  Black  River,  Monroe  to  Little 
Rock,  Camden  to  Shreveport,  Rayville  to  Concordia,  Parkville  to  Greenville  via 
Arkansas  City,  Glendora  to  Farmerville,  Delhi  to  Tensas  River,  Archibald  to  Belle- 
vue  and  Three  Rivers,  Gilbert  to  New  Light,  Shreveport  to  Jeters  Landing,  and 
Baskin  to  mouth  of  Black  River,  the  elevations  are  the  mean  Gulf  elevations  given 
in  the  engineer's  report  for  1902.  A  reduction  of  these  values  to  the  precise-level 
net  of  the  Coast  Survey  was  published  by  Hajrford  in  1900,  to  which  the  reader  is 
referred.^  i 

The  elevations  along  the  line  from  Fulton  to  Shreveport  and  of  the  high  and 
low  water  marks,  which  in  the  engineers'  reports  are  expressed  in  meters  above 
Cairo  datum,  have  been  reduced  by  using  the  following  values:  1  meter  =3.280833 
feet;^  mean  Gulf  level  =  +20.28  feet,«  Cairo  datum. 

a  Rept.  Supt.  Coast  and  Geodetic  8un-ey  for  1899,  1900,  pp.  482-483,  607-613. 

t>  Ann.  Rept.  Chief  of  Eng.  for  1893, 1883,  pp.  1953, 1956-57, 1973-74, 1982. 2064.    Idem,  for  1902, 1902, pp.  1448-1453. 

c  Rept.  Coast  and  Geodetic  Survey  for  1899. 1900,  pp.  482-483, 607-^13. 

d  Bull.  U.  S.  Coast  and  Geodetic  Survey,  November,  1901.  • 

«  Ann.  Rept.  Chief  of  Eng.  for  1902, 1902,  p.  1448. 
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Bench  murks, — The  bench  marks  of  the  United  States  Engineers  are  of  the 
following  classes: 

1.  Pipestone  benches:  Pieces  of  limestone  46  cm.  square,  16  cm.  thick,  marked 

US 

o     with  spherical-headed  copper  bolts  leaded  in  upper  faces  and  buried   1.2 
BM, 

meters  under  ground,  access  being  given  through  r2-cm.  iron  pipes  set  on  top. 
Each  pipe  has  a  cast-iron  cap,  fastened  by  a  horizontal  bolt  through  cap  and  pipe. 

USE 
The  cap  has  a  small  boss  and  the  letters    o    raised  on  top.     Elevations  apply  to  the 

BM 
top  of  the  bolt  in  the  underground  stone.     Elevation  of   boss  of  pipe  cap  can 
be  found  in  any  case  by  adding  4.068  feet  to  elevation  of  copper  bolt. 

2.  Pipe-flange  benches:  These  consist  of  4-cm.  gas  pipes  about  1.6  meters 
long,  capped  at  upper  end  and  having  a  12-cm.  circular  flange  attached  near  lower 
end  by  lock  nuts.  Monuments  set  with  about  0.1  meter  above  ground  surface. 
Flanges  are  surrounded  in  the  usual  case  by  a  matrix  of  neat  cement,  approxi- 
mately doubling  the  bearing  area  of  the  monu- 
ment.    Elevations  apply  to  the  top  of  cap. 

3.  Root  benches:  Temporary  benches  gen- 
erally consisting  of  a  nail  in  a  knuckle  chopped 
in  the  root  of  the  tree.  On  many  trees  the  letters 
U  S  have  been  cut  or  branded  above  the  bench. 

UNITED   STATES   GEOLOGICAL   SURVEY. 

The  elevations  given  are  the  results  of  the  pre- 
cise levels  run  in  connection  with  the  survey  of 
the  Camden,  Gurdon,  and  Caddo  Gap  quadrangles, 
adjusted  by  Mr.  D.  H.  Baldwin,  August,  1904. 

Bench  murks, — Permanent  bench  marks  are  of 
two  types: 

1 .  Iron  posts :  These  are  hollow  wrought-iron 
posts  4  feet  6  inches  in  length,  3.5  inches  in  outer  diameter,  split  at  the  bottom 
and  expanded  to  12  inches,  to  prevent  the  easy  subsidence  of  the  post  or  mali- 
cious disturbance.  In  the  top  is  riveted  a  bronze  tablet  3.5  inches  in  diameter, 
one-fourth  inch  thick,  lettered  as  shown  in  fig.  33.  These  posts  are  buried  in 
the  earth,  with  only  1  foot  of  their  length  projecting  above  the  surface.  The 
intersection  of  the  cross  is  taken  as  the  bench  mark. 

2.  Tablets:  Metal  tablets  fastened  with  Portland  cement  into  rock  or  masonry 
structures,  lettered  as  shown  in  fig.  33.  The  bench  mark  is  the  intersection  of  the 
cross  lines. 


Fio.  33.- -Top  of  standard  I'nited  States  Qoo- 
logical  Sur\'ey  Iwnch  mark. 


I 
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YICKSBURO,   8HBBVBPORT   AND  PACIFIC   RAILWAY. 

These  elevations  were  received  from  Resident  Engineer  L.  W.  Stubbs  in  Novem- 
ber, 1898,  expressed  in  feet,  Cairo  datum.  A  connection  with  the  United  States 
Engineers  gage  at  Shreveport,  by  City  Engineer  Cain,  made  November  22,  1898, 
gave  the  following  correction: 

Feet. 
Top  of  rail  south  end  Vicksburg,  Shreveport  and  Pacific  bridge,  from  United  States  Engineers  gage. . .   189.  32 
Top  of  rail  "  Red  River  Bridge,"  Vicksburg,  Shreveport  and  Pacific  levels t 206. 4 

Correction —17. 1 

This  correction  has  been  applied  throughout,  and  the  error  is  probably  ±  3  feet. 
More  exact  elevations,  however,  may  be  had  along  this  line  in  the  permanent 
reference  points  of  the  United  States  Engineers. 

ABBREVIATICNS. 

The  elevations  given  below  vary  greatly  in  accuracy,  and  they  have  been 
divided  roughly  into  the  following  classes: 

P=Precise  levels  of  the  United  States  Engineers,  United  States  Coast  and  Geodetic  Survey,  and  United  States 
Geological  Survey. 

E= Engineers'  levels.  Levels  run  by  United  States  Engineers,  but  not  classed  by  them  as  precise.  In  general, 
more  accurate  than  railroad  levels. 

R=Railroad  levels.  As  there  is  no  economic  need  for  extreme  precision  in  elevations  in  railroad  construc- 
tions, these  levels,  as  a  rule,  may  be  regarded  as  only  approximate.  The  error,  however,  is  relatively 
small  and  need  not  be  considered  in  most  of  the  geologic  and  water  problems  involved  in  this  area. 

L= Reconnaissance  levels.  Included  in  this  head  are  preliminary  surveys  for  railroads  and  other  miscellaneous 
lines  controlled  by  spirit-level  surveys.    As  a  rule,  they  are  less  accurate  than  the  three  foregoing  classes. 

A.  &  W Alexandria  and  Western  Railroad. 

A.  &  L Arkansas  and  Louisiana  Railway. 

A.  S Arkansas  Southern  Railroad. 

A.  S.  W Arkansas  Southwestern  Railway. 

H.  &.  S Houston  and  Shreveport  Railroad. 

K.  C.  S Kansas  City  Southern  Railway. 

K.  C,  W.  &  G Kansas  City.  Watkins  and  Gulf  Railroad. 

L.  &  A Louisiana  and  Arkansas  Railway. 

L.  R.  &  N Louisiana  Railway  and  Navigation  Company. 

M.  R.,  H.  &  W Mississippi  River,  Hamburg  and  Western  Railway. 

M.,  K.  &  T Missouri,  Kansas  and  Texas  Railway. 

N.  O.  &  N.  W New  Orleans  and  Northwestern  Railroad. 

N.,  R.  R.  &  T Natchez,  Red  River  and  Texaite  Railroad. 

O.  R.  &  K Old  River  and  Kissatchie  Railroad. 

P.  B.  &  W Pine  Bluff  and  Western  Railway. 

St.  L.,  I.  M.  &  S St.  Louis,  Iron  Mountain  and  Southern  Railway. 

St.  L.,  S.  F.  &  N.  O St.  Louis,  San  Francisco  and  New  Orleans  Railroad. 

St.  L.  S.  W St.  Louis  Southwestern  Railway. 

S.,  L.  B.  &  S Sibley,  Lake  Bistineau  and  Southern  Railway. 

S.  Lbr.  Co. . .  * Southern  Lumber  Company. 

T.  &  P Texas  and  Pacific  Railway. 

U.  S.  C.  &  G.'S United  States  Coast  and  Geodetic  Survey. 

U.  S.  E United  States  Engineers. 

U.  S.  G.  S United  States  Geological  Survey. 

v.,  S.  &  P Vicksburg,  Shreveport  and  Pacific  Railway. 
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Location. 


ASHLEY  COUNTY. 

Itayou  Bartholomevr^  Cox  Ford;  pipe-flange  bench  in  yard  of  Silver  Mount 

Baptist  Church. 
King  (Bailey)  placf;  gage  l)onch  mark,  root  bench  in  white  oak  160  feet 

above  lane  to  railroad. 
I>ouisiana-Arkansas  State  line,  l.ftSO  feet  south  of;  pipe-flange  bench  260 

feet  east  of  bayou  and  50  feet  east  of  railroad 
McrtRiDE  place;  pipe-flange  bench  108  feet  from  left  bank  and  at  juncture 

of  Portland-Hamburg  road  and  road  from  bayou. 
-Morris  place:  pipe-flange  bench  10  feet  west  of  left  bank  and  6  feet  east  of 

road. 

M.  R..  H.  &  W.  bridge;  top  of  rail 

-  bed  of  bayou 


Authority. 


U.S.E 

U.S.E 

U.S.E 

r.S.E 

U.S.E 


Noble  (James)  place;  pipe-flange  bench  on  bayou  132  feet  west  of  St.  L., 

I.  M.  &  S.  track  at  point  nearest  to  bayou. 

Portland-Hamburg  Ferry;  high  water  1874 

Shearer  Ferry;  high  water  1895 ^ 

Tebbs  Ferry;  high  water  1897 

BeArlioiifie  Creek,  hill  west  of 

CtilmanaliRW  Creek,  M.  R..  H.  A  W.  bridge;  top  of  rail 

bed  of  creek 


CroMett;  top  of  rail,  center  of  station i 

Cypreii*,  I  mile  north  of;   root  ))ench  in  sweet  gum  east  of  track,  6  telegraph 

poles  below  mllepost  4W. 

root  bench  in  pin  oak  east  of  track.  7  telegraph  poles  below  milepost  491 

1  mile  south  of;  root  l)ench  in  sweet  gum  east  of  track,  at  first  telegraph  \ 

pole  south  of  mllepost  492. 
Dreiv  Countjr  line;  root  bench  in  oak  80  fwt  east  of  track.  3  telegraph  poles 

above  the  Ashley-Drew  County  line. 

Hambiirs:;  top  of  mil  center  of  station 

G  miles  west  of:  prairie 

KIddM  Spur;  pipe-flange  bench  in  P.  L.  McGurdy's  yard,  80  feet  east  of  track  .. 

liOulvlana-ArkanMa*  State  line;  top  of  rail 

niontrove;  top  of  rail  St.  L.,  I.  M.  A  8.  crossing 

root  l>ench  In  white  oak  50  foet  east  of  track,  9  telegraph  poles  below  mile- 
post  470. 

root  benc»h  in  sweet  gum  50  feet  east  of  track,  4  telegraph  poles  north  of  mile- 
post  470. 

morrell,  1  mile  north  of;  root  l)ench  in  sweet  gum  65  feet  west  of  track,  0.5 
telegraph  poles  below  milepost  Hvi. 

pipe-flange  bench  in  yard  of  section  house 

zero  of  gage.  Bayou  Bartholomew 

1  mile  south  of;  root  bench  in  willow  oak  50  feet  east  of  track,  3  telegraph 

poles  below  sign  reading  "Station  1  mile." 

2  miles  south  of;  root  bench  in  sweet  gum  east  of  track,  3^  telegraph  poles 

south  of  mllepost  468. 

3  miles  south  of;  root  bench  In  hickory  west  of  track,  5  telegraph  poles  above 

mllepost  469. 

Oiiaclilta  River,  Marie  Saline  Landing;  plpestone  bench  1,000  feet  from 
river  and  30  feet  north  of  road  from  landing. 
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R.,  H.  &  W. 
R.,  n.&  W. 
S.E 


S.E 

S.E 

S.E 

R,  H.&  VV. 
R..  H.<fc\V. 
R.,  H.A  W. 
R..  n.  &W. 


Class. 


E 

P 

P 

E 

E 

R 
R 
P 


.S. 

E.. 

.S. 

E.. 

.S. 

F... 

.R 

..  H. 

&  W 

.R 

.,  H 

&  W 

.S. 

E.. 

.O 

&  s 

.  W 

.R 

.H. 

&  W 

.S. 

E.. 

S.E. 

S.E. 

S.E. 
S.E. 
S.E. 

S.E. 

S.E. 


S.E. 


Eleva- 
tion. 


Feet. 
132.21 

118.556 

107.075 

125.52 

119.93 

132 
86 
113.766 


E 

122.17 

E 

118.30 

E 

114.82 

R 

158 

R 

156 

R 

136 

R 

161 

P 

106.404 

P 

la-j.oio 

P 

107.002 

P 

126.547 

R 

164 

R 

177 

P 

124.257 

R 

90 

R 

124 

P 

122.024 

P 

124.883 

P 

125.658 

P 

130.102 

E 

99.24 

P 

125.193 

P 

126.629 

P 

128.658 

E 

62.95 
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Location. 


I 


Authority. 


ASHLEY  COUNTY— continued. 

Parkdale,  2  miles  nortli  of;  root  bench  in  blaclc  gum  65  feet  west  of  track,  11.5 
telegraph  poles  above  milepost  4S2. 

1  mile  north  of;  root  bench  in  sweet  gum  50  feet  east  of  track,  9  telegraph 

poles  above  milepost  483. 

pipe-flange  bench  in  section-house  yard , 

zero  of  gage,  Bayou  Bartholomew , 

Portland,  3  miles  north  of;  root  bench  In  sweet  gum  05  feet  west  of  track.  13 
telegraph  poles  below  milepost  472. 

1  mile  north  of;  root  bench  in  white  oak  l.TO  feet  west  of  track,  0  telegraph 

poles  below  milepost  474. 

pil>e-flunge  Ijench  in  section-house  yard ^ , 

3  miles  south  of:  root  bench  in  hickory  C5  feet  east  of  track,  0.75  telegraph 

pole  above  milepost  478. 

Sunshine;  pipe-flange  bench  in  Ed.  Honeycutt's  yard,  50  feet  east  of  track,  2 
telegraph  poles  south  of  milepost  470. 

Wllmot,  3  miles  north  of;  root  bench  in  black  gum  G5  feet  west  o  track,  5.5  tele-  i 
graph  poles  below  milepost  485.  I 

2  miles  north  of:  root  bench  In  oak  50  fret  west  of  track,  6  telegraph  poles 

above  milepost  480.  | 

-* 1  mile  north  of;  root  bench  in  elm  r>5  feet  west  of  track,  30  feet  above  mile-  i 

post  487  1 

pipe-flange  bench  in  southeast  corner  of  Hotel  Chcsnutt  yard I 

1  mile  south  of;  root  bench  in  oak  0  telegraph  poles  below  milepost  489. . . 


U.S.  E. 

U.  S.  E. 

U.S.  E. 
U.S.  E. 
U.  S.  E. 

U.S.  E. 


U.S.  E. 
U.S.E. 


U.S.  E. 
U.S.E. 
U.S.E. 
U.S.E. 


BRADLEY  rOUNTY. 


Bayon  IVIoro;  sec.  3,  T.  13  S.,  R.  12  W , 

Saline  River;  St.  L.,  I.  M.  <S:  S.  bridge;  top  of  stringer.. 
bank  level , 


Warren;  grade, center  of  station 

4  miles  west  of;  summit  between  Warren  and  Bayou  Moro. 

8  miles  west  of;  Steep  Bank  Eagle  Creek,  bed 

1 1  miles  west  of;  Eagle  Creek  bridge 

11  miles  west  of;  bed  of  Eagle  Creek 


U.S.E. 
U.S.  E. 


S.  Lbr.Co 

St.  L.,  l.M.  AS. 
St.  L,1.M.  <ScS. 
St.  L.,  l.M.&S. 

S.  Lbr.Co 

S.  Lbr.Co 

S. Lbr.Co 

S.  Lbr.Co 


CALHOUN  COUNTY. 

Ilarlo%¥;  iron  post  4.50  feet  southwest  of  station,  10  feet  southwest  of  mile-  ' 
post  318.  I 

3  miles  south-southeast  of:  iron  post  380  feet  north  ci  Chambersvillc-Camden  i 

road,  at  northwest  corner  of  sec.  9,  T.  12  S.,  R.  14  NV. 

LlUle  Bay v ' 

IjOcumC  Bayou,  5  miles  west  of,  iron  post  at  corner  of  field  where  road  forks.  ' 
center  of  sec.  33,  T.  13  S.,  R.  10  NV.  i 

Ouaclilta  Rlver^  Lefpard's  camp;  pi pestonc  bench  150 feet  fromriver,100  feet  | 
back  of  cabin. 


-  Little  Bay  Creek,  mouth  of;  pipestone  bench  on  left  bank. 


Smead^  4  miles  north  of;  iron  post  on  section  line,  19.75  feet  east  of  northwest  cor- 
ner of  sec.  23,  T.  12  S.,  R.  15  \V. 

3  miles  south  of.  iron  post  at  fork  of  roads  northeast  corner  of  northeast 

quarter  ol  sec.  26,  T.  13  S.,  R.  15  W. 

3.5  miles  east  of;  iron  post  at  northwest  corner  of  sec.  9,  T.  13  S.,  R.  14  \V 

Thornton 


U.  S.  G.S.. 

U.S.G.S.. 

St.  L.  S.  W. 
U.  S.  G.  S.. 

U.S.E 

U.S.E 

U.S.  G.  S.. 

U.  S.  G.  S.. 

^.  S.  G.  S.. 
St.  L.  8.  W. 


CHICOT  COUNTY. 

Bayou  BarCholoineiir.    See  Drew  County,  Bayou  Bartholomew.                     | 
DerinoUf  4  miles  north  of;  root  bench  in  oak  east  of  track,  2.5  telegraph  poles  lU.  S.  E 

above  milepost  451. 
3  miles  north  of;  root  Ijench  in  oak  east  of  track,  3.5  tel^raph  poles  above  i  U.  S.  E... 

milepost  452.  I 


Class. 


P 

P 

P 
E 
P 

P 

P 
P 

P 

P 

P 

P 

P 
P 


R 
R 
R 
R 
R 
R 
R 
R 


Eleva- 
tion. 


Feet. 
118.045 

117.440 

116. 418 
85.50 
123.237 

122.678 

127.449 
112.813 

117.967 

113.465 

112.404 

109.482 

114.367 
108.771 


146 
124 
117 
211 
282 
192 
188 
178 


271. 137 

285.261 

313 
107.332 

90.415 

90.418 
215. 067 

157.992 

215. 770 
310 


138.002 
136.563 
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Lwation. 


A1]1bo^lty^ 


Class. 


D^rniotlf  2ml]p«  north  of;  root  bench  in  penlmnion  «tiiiit  of  tmek.  1  to1c>eriiph  pnlo 
nbovo  ttlllepOit  453. 

I  mflo  north  ot;  rool  heuch  tn  iiiaplio  eiLii  oi  luMck,  I  t^if^rsplt  puZb*  uhoTe  mili^ 

post  iFA. 

root  bench  in  pignut  hliikory  north  fil  truck ,  0-5  t«tr^raph  polv  c*«t  of  bridge 

Gil  on  Warn? a  Branch. 

plpp-flftHigp  b<?i>ch  In  auction  r*'*! ....,....,,_.,..._......„ .„- 

top  of  riilliit  riL{lroiuloroi9flfi^ ...._,,,._„.„„. , 


3nLjL(?«»outhof;  root  tx'nch  In  oak  west  of  tmo  It,  Itd^gmph  pole  above  Kcond 

cjittli^  gap  U'luwmilt'poit  i.^, 

Iffitdspf^(lft,2  niitf'a  north  of;  rT»otl»t^n<?h  in  hickory  65  fi'ptwp si  ut  track.  ntHi'^mpb 
pctles  below  milppnsl  450. 

—  pipe^flAngiet  \miRh  In  sfWftJon-houae  ya  rd  ......„„,„,, , ,,,,,. 


- 1  mile  Bocith  of;  mot  Ti«^nch  In  hickory  50  frvt  nut  of  tmck.  0  l4>]egi&ph  polc^a 
below  sign  Ewading  "SUllon  I  mlk\" 


rums  roi'KTY* 


i'jLat  bank  at  cnx^k  ..,„.. 


IjiuI  of  crwk.  ^ ,  ^ ,  ^ , ,  ^^ ,,, .-...,.,  ^ 


A  rkOnifplplilitt  bronst'  tablet  in  second  stono a iHinE*  gronni]  At  nnithwpst  »)m«^r 
oleourt-boi4*e. 


-—^  top  of  mil.nmti^rof  station, ...„...,,, , 

—  —  cto99  on  Tail  rtifl,  west  cornier  of  Cnelosun'  noithf^irSt  at  depot ^ .  ^ 

■  pipe-Hang^'  iM^iCh  on  pine  knoll  nnfthwi'.tt  of  station L".  d.  K 

zero  of  gagr,  Ouachita  River U.S.  E 


V.&.E 

V.B.E... 

U.S.  E ...' 

V.S.E..... ■ 

Bl.  L.,  I.  M.  d;  S„_„ 
r.S.E... ....,., 

U,  B.  K 

r.  s.  E 

u.  a.  E. ....... 


A.  S.  W..... 

A.  a.  w 

r.  B.  G.  s„. 


St.  L.,  LM.iS 

l\B.  E 


low  w^ater  1892 

S£e  under  Ouachita  River. 

1  iFiilo  ^^*  ».T  -M.  -I  MkJ  in  eleventh  telegraph  pole  south  of  milepost  411 

2  miles  west  of;  top  of  rail  at  mil.^post  412 

2  miles  west  of;  ground  at  milepnst  412 

Beaver  ?4luit$;]i.,  St.  h.   L  M.  A  S.  bridge;  top  of  rail 

Belme;  t  <  ^p  of  rail,  waiifr  yf  jtjit j m^  

iron  post  on  Doctor  KerstonVs  projuf  [  y,  2.')0  foet  west  of  Methodist  Church. 

Ilrl  tm;  l"p  uf  rail,  center  of  platform 

Bu r|j#l    gradt' ,  center  of  station 

f 'il  r lln;  top  Kit  mil,  wnter  of  <lepot 


V.  S.  E. 


il^hS  rnlk*  Mtuth  of  Bijitinn;  iron  posii  on  east  right-of-way  line  of  Iron  Moun- 
tain Uwy    uticl  oil  \\n*-  lrtnivf*n  Ai-otions  1  and  3ti. 

pip(»-flftiiS*»  li^ntih  82  feet  west,  on  line  of  south  wall  of  depot 

JDalarh;  iTt>up'.>i^ttmliu'  Iwtween  Dallas  and  Clark  counties,  in  northwest  comer  of 
sec.  13,   1.8  >     \:.  18  W. 

JDalevllle;  top  of  rail,  center  of  station 

ground  at  station 


U.  S.  E 

St.  L.,  I.  M. 
St.  L..  I.  M. 
St.  L.,  I.  M. 
St.  L..  I.  M. 
U.  S.  G.  S.. 
St.  L.,  I.  M. 
A.  S.  W . . . . 
St.  L..  I.  M, 
r.  S.  G.  S.. 


<kS... 
JLS... 
AS... 
AS... 


AS. 


AS.. 


P 

P 

P 

P 
R 
P 


.       P 

J      P 


-  copper  bolt  in  chimney  of  Arkadelphia  Lumlwr  Co.,  2.625  feet  north  of  Oua- 
chita River. 


r 

s 

F 

r. 

s. 

G. 

S.. 

St 

L 

,1 

M. 

AS 

St 

L 

.  I 

M. 

AS 

r. 

S. 

E. 

Ouni  Spriuic*;  top  of  rail,  east  head  block 

2  miles  west  of:  sumiul    of  UacXt  

plpo-flai^ge  Ix^neb  nwir  comci'  of  sotrtlon  house 

Giirdon;  ulumfnTjin  tfth]»?r  nr^/tr  !i) -tit ht^aBt  comer  brick  building,  northwest  comer 
of  Miitn  Ami  West  Front  streets. 

top  of  rail,  west  en<l  of  depot 

2  mill's  w«!?4t  oj    top  of  rail,  at  summit ' 

Hebron,  3  mile.s  .southeast  of ;  iron  post  500  feet  east  of  center  of  sec.  10.  T.  10  S    R    i 
18  W. 


St.  L..  I.  M. 
St.  L..  I.  M. 

U.S.  E 

U.S.  G.  S.. 


&  S. 
AS. 


2  miles  east  of;  iron  post  10  feet  north  of  P.  Bennett's  well,  southeast  comer 

of  northeast  quarter  of  northeast  quarter  of  sec.  33,  T.  9  S.,  R.  18  W. 


St.  L.,  I.  M. 
St.  L.,  I.  M 

U.S.  G.  8.. 

U.S.  G.  S.. 


AS I 

AS i 


R 
R 

P 

R 
P 
P 
E 

£ 

E 

P 
R 
R 
R 
R 
P 
R 
R 
R 
P 

P 
P 

R 
R 
P 

R 
R 
P 
P 

R 
R 

P 


Eleva- 
tion. 


Feet. 
135.327 

13tK492 

141.348 

139.990 
]4a4 
1.^1  444 

137. 878 

132.93*i 
128.753 


228 
2ti5 
24<».  5«i9 

189.1 

188.340 

211).  206 

163.12 

188.18 
188.45 

164.50 

18a  C87 

182.5 

176 

204.1 

226.5 

238.225 

201.5 

264 

186.6 

170.880 

185.111 
272.499 

193.4 

187 

187.023 

215.1 
215.3 
213.902 
209.895 

210.6 
245.1 
207.773 

205. 02,5 
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CLABJt  COUMTY^CODtlnH^d* 


Hol  Sprliig*  r^nniy  lluei  top  of  rail.  „..„.,_* , 

gTt>UQd ....,,.. .........,.........„,,, ,.„.„. „ , 

I.lUle  JniHBOurl  RIvfrr,  T.  US,,  R.  19  W,;  croM  Iwlwwn  raili  on  top  ol  itone 
piiT at  north  t<nU  af  St,  L..  l.U^&Q.  UridgiE,  mirke^  1-.  S,  B,  M, 

Sec.  10.  T,  10  S..  R.  ^1  W.:  top  nf  laiJ,  St.  U,  I.  M,  4  S.  brid«^ , 

b&ttpm  land ._.-., 

— beci^of  river,,,. ,,, „.....___,.,, ,,,....„,.....  ... 


^^     ELltms  FoJiD.lmJleiionHo*;  ironpftit  30  feet  wPit  of  road  at  hiU-mlle cor- 
ner on  oBSt  l.tMJ  of  Stic,  21,  T.  9  8,,  R,  22  W. 

Okolona;  jit^tlori ...,,...,.. , , , , , , , , , 

iron  p*i5t  in  »(juttiw«9t  oorocr  of  high  ■ebon]  y^rd^  .-,..,._,..„„,.,.,.._,.. 

3,S  niiJes  south  of;  on  EUdna  Ford  road,  i  ron  uott  at  ha]f<-miLe comer,  oait  Line 

of  si?c.  n,  T.  e  3..  R.  n  vv..  da  ttvt  vrvit  of  ro»d, 

OiiAelilta  Hlver,  Bt.  h.,  1.  H.  ^  8.  Bihdoi;  lop  oi  raU ..... . , , 

— " —  bcrl  *if  river , , , .,..,.,...,.„....,.,,.,„,.... 

—  cross  on  ppdosUl  Btone.  dowTUttWftJu  end  of  ri^bt-bank  pJor.  „ . A. 


-  oa  top  Copt ng  sfl one.  imrtb  end  of  weal  nbutineiit . 


ftallne  Baroui  x^ar  mi  I?  post  408,  top  of  miU  brtd^  QG. 

Wd  of  buyou.  ol  bflilgc  fi3di .......__....... ..._,,,;, 

Smltliton;  top  of  nil,  center  of  itsiKon , ...... 

— ^-  3^900 fopt  nortbouit  ot:  plppAtoncs  bench  At  tiUJepoat  423^  81.  L.,  L  M.  Sl  B 

I  miles  east  at.  iti%n  pofit  Ix^tween  two  buildings  on  property  of  W.  A,  YounK. 

see.30.  T,  DS„n.  law. 

T^rre  Wolre  J:>eplt,  St.  U,  L  M.  A-  S.  bridge;  top  (^f  rail , . , . , 

^  -^  boUom  Ijitid ..,,,.... , . , , , ..,,....,.,, 

^, —  _.^_  bed  cjjcrwk ,,,.,„.,...., ^ ,..,*.,,,.. 

Ylpi*l«p«i  union „^ „,,^ 


cMt  f*f .  tron  post  lODfwt  north  of  tragic,  30  fK-t  W'il  of  Gurdon-Kcyton  miid. 

sotithetiBioirncirof  wc.  IS  T.  0  9.   R.  'I\  W. 

Wliel«»  Nprluffii,....,, ., ._ _.. ,..._.,,..,_.,,,. 

-  —     Iron  post  iW  fwt  w*^t  nf  jitution.  Ju  ftfit  botith  of  ctouthwL'at  corm-rof  iHjr.  30. 
— pipc-fbiaj^  liurich,  loo  fprt  ijtist  of  di'pot,  on  line  with  north  waN. . ...».» 


—    -  'S.1&  nil  lo»  1  lo  rtbi'iid  tot    it  on  pr^s  t  n  u  it  h  aldu  of  O  u  nloz}-Camden  rodd.  be  t  weeti 
eres.  Itf  ftndaO  T  11  8.  R.  19  W. 


CLEVKLANU  ttH^K'Tt. 


Kpdroit.... 
Kliit^nJiiiift, 

KlHin..,,.,. 


BftJ'ou  nurrtteiit*  St. 

ailJ  ffPl  w  CJSl  of  trr<tlp. 

Biirknrir, ., 


COLUUQU   (OUJfiTV, 


.  ^.  W.  I  EtosiJiNO:  root  brneh  on  oak  north  ol  track, 


-  2.3  mill's  puflt  of;  root  beneb  on  \iint*  m  road  t-rotieiing,  <W  fe*t  south  of  traelc, 
3,5  tflegmph  pol^d  we*t  of  milt'poit  379. 


-  —    1  mile  t-ft^i  of:  ro<ii  brrtth  on  nak  north  of  tmeic , 
J  mill'." 


jJi'ifivl  west  otsl|^  **  Station 


-^ — . __  be*l  lif  eri'^k. , . , . , , 

Per^unoft;  grade  ii-ntpr  of  itiitlon, , 

Unfayf^lte  Cotiiily  iJhp;  Rmav  L.  «  A.  uavk... 
Lou Ihliiiiii-.lrkaiiNaN  State  lino;  grade  L.  d-  . 

i9IrNell 


Authority. 

CLASS. 

Eleva- 

tLOEl. 

Feft. 

St.  L,.  i.y.  ^S.,.,,, 

R 

1911.5 

St.  L.,  J,M.  AS 

H 

m 

O.S.E ...,., 

K 

lf-S.790 

St.  L,.  I.  y.  AS 

R 

aiO.9 

St.  L..  I.  M.  AS. 

R 

198 

St.L..  I.  M.  Afl,.._. 

R 

172 

t' a.  0.8 

P 

SI  7. 180 

A.S,  W... 

R 
P 

370 

U.S.O.S .., 

433,^ 

u.s.G.e 

r 

217.110 

St.  L.,  I,M.  AS 

R 

19§.8 

Si.  L.,  I.  M.  A8. 

R 

153 

t^S,E...... 

P 

lM.tK» 

U.S.  G,  S 

P 

193. 1« 

St.L..I.U.  AS 

R 

196.1 

St.L..Ml,AS 

R 

J73 

St.  U.I.  M.  AS 

n 

210.0 

U.S,K,,.„ ,.. 

p 

200,242 

I',  s.  G,  a 

V 

im944 

St.  L.,1.U.  AS 

n 

J75lO 

St.  L,.  I.  If.  AS 

n 

165 

St,  L.,  I.  It.  AS 

R 

155 

A.  B.  W.._. ,. 

R 

332 

u,e.o,s.,..,.. 

p 

319.300 

St.  L.,  1.  sr.  A  a 

tt 

251 

u,s.a.s,... ., 

p 

247.  307 

U.  S.  E 

p 

252LS57 

U.S.G.S............ 

p 

198.908 

St.  L.  8,  W.... 

St.  L.  S.  W 

St,  L,  8.  W.... 


U.  K.  li...._. 


St.  L.  a,  w 

i:.e.K. ..-...,„ 

r.s.K 

H 
R 
E 


R 
P 


L,  &A..,,. 
L.  A  A..... 

L.  A  A..... 

i>.  «v  A 

A.  tnick '  L.  A  A 

St.  L.  S.  \V . 

rrfX)  fivt  from  dppot:  pip<'8tone  l>enoh  SiO  to^t  south  from  main  track  of  St.  L.     V.  S.  K 

S.  \V.,  4()  fwt  from  transfer  shed 

2  miles  west  of:  root  l)pnch  In  sweet  gum  i\  t<'k'graph  poles  west  of  milepost  i  U.  S.  E 

370, 50  feet  south  of  track  *  '    " 


2oa 

200 


24$.  4« 

37£ 
27fl^flW 

245. 44B 


R 

2S1 

R 

243 

ft 

2tI7 

u 

173 

U 

248 

U 

321 

P 

322.208 

2m.  551 
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Location. 


Authority. 


I  Class. 


Eleva- 
tion. 


COLUMBIA  COUNTY— continued. 

Ma^^nesla  Sprlngiv;  root  bench  in  red  oak  GO  fiH>t  northeast  of  first  cut  south- 
west of  station. 


U.  S.  E. 


St.  L.  S.  W 
U.  S.  E.... 


raaKnolla 

Jnilner^  2  miles  north  of;  root  bench  in  oak  65  feet  northeast  of  track,  132  feet 
south  of  milepost  361. 

0.5  mile  north  of;  root  bench  in  oak  50  feet  northeast  of  track,  north  end  of     U.  S.  E 

trestle  885. 

660  feet  north  of  station;  root  bench  in  maple  G5  feet  southwest  of  main  track.  |  U.  S.  E 

at  station '  St.  L.  S.  W. 

Taylor;  grade,  center  of  station L.  &  A 

"Waldo,  0.2  mile  east  of;  root  bench  in  post  oak  lOO  feet  south  of  track,  3.5  telegraph     U.  S.  E 

poles  west  of  milepost  373. 


pipestone  bench  IGO  feet  from  track,  800  feet  east  of  depot l^.  S.  E 

2.8  miles  west  of;  root  bench  in  white  oak  50  feet  north  of  track,  1 ,640  feet  west  ;  U.  S.  E 

of  milepost  376. 

"Welcome;  grade,  center  of  station L.  <Sc  A 


DALLAS  COUNTY. 

Dalark;  iron  post  on  line  between  Dallas  and  Clark  counties,  northwest  comer  of 
sec.  13,  T.  8  S..  R.  18  W. 

Dry  Run  •Cation 

Falrrlevr;  Iron  post  200  feet  south  of  comer  known  as  ' 
of  roads  on  line  between  sees.  22  and  23,  T.  9  S..  R.  17  W. 


(Jray  Rock,"  at  fork 


Fordyee 

Heine,  1  mile  north  of:  iron  post  at  southeast  comer  of  Ouachita  Church  prop- 
erty, 800  feet  northwest  of  northwest  corner  of  sec.  23.  T.  10  S..  R.  17  W. 

Holly  Grove,  3  miles  northwest  of;  iron  post  250  feet  southeast  of  bridge  over 
Whiteoak  Creek,  on  south  side  of  road,  on  line  between  sees.  15  and  16,  T.  10  S., 
•  R.  16  W. 

Holly  Sprlnss,  6  miles  east  of;  iron  post  in  Mill  Creek  bottom,  on  property  of 
of  Mr.  Wm.  Marshall,  sr.,  northwest  comer  of  sec.  ^5.  T.  10  S.,  R.  15  W. 

Nix,  1.5  miles  southeast  of;  on  iron  post  on  road  on  section  line  450  feet  west  of 
southeast  comer  of  sec.  5,  T.  9  S.,  R.  16  W. 

iron  post  230  feet  east  of  post-office,  in  east  half  of  southeast  quarter  of  teec.  33, 

T.8S.,  R.  16W. 

Princeton,  4.5  miles  (straight  line)  southeast  of;  iron  post  at  intersection  of  dirt 
roads  120  feet  south  of  Zion  Church,  T.  9  8.,  R.  14  W. 

3  miles  south  of;  at  intersection  of  Princeton.  Bearden  and  ITolly  Springs 

roads;  iron  post  on  line  between  sees.  14  and  15,  T.  9  S.,  R.  15  W. 

aluminum  tablet  on  west  of  entrance  to  county  jail 

Ranmey,  3.5  miles  south  of;  iron  post  at  intersection  of  Fordyce-Princeton  roads 
and  Harlow  Lumber  Co.'s  tramway,  450  feet  east  of  old  water  tank,  T.  10 .,  R.  14  W. 


U.  S.  G.  8... 

St.  L.  S.  W.. 
U.  S.  G.  S... 

St.  L.  S.  W.. 
U.  S. G.  S... 

U.  S.  G.  S... 

U.S.G.S... 

r.  S.  G.S... 

U.S.  G.S... 

U.S.G.S... 

U.S.  G.  S... 

U.S.G.S... 
U.S.  G.S... 


Feet. 

p 

303.314 

R 

315 

P 

193.760 

P 

211.621 

P 

219. 19 

R 

208 

R 

;  253 

P 

'  354.884 

P 

352.025 

P 

304.068 

276 


272.499 


R 

206 

P 

1  191.336 

R 

:  275 

P 

'  156.633 

156.04 


p 

213.25 

^  p 

1  297.023 

p 

227.928 

p 

!  352.109 

p 

300.798 

p 

i  287.587 

p 

1  222.412 

DESHA   COUNTY. 


Amos  Bayou  station;  top  of  rail  at  switch  block I  St.  L.,  I.  M.  &  S. 

Amos  Bayou,  St.  L.,  I.  M.  A  S.  bridge;  top  of  rail I  St.  L.,  I.  M.  &  S. 

bed  of  bayou St.  L.,  I.  M.  &  S. 


Arkansas  C?l ty ;  granite  post  6  feet  south  of  house  southwest  of  station :  l^.  S.  E P 

granite  post  6  feet  south  of  house  southwest  of  station '  U.  S.  C.  &  G.  S P 

nrevr  County  line;  north  of  Winchester I  St.  L.,  I.  M.  &  S... 

south  of  Tillar |  St.  L.,  I.  M.  AS... 

Domas;  top  of  rail,  center  of  station St.  L.,  I.  M.  A  S... 

Halley;  grade,  center  of  station ;  St.  L.,  I.  M.  &  S... 

Ijear  station;  top  of  rail,  center  of  station ;  St.  L.,  I.  M.  A  S... 

IHeGebee;  top  of  rail,  center  of  station St.  L.,  I.  M.  &  S... 

"-flange  bench  in  yard  of  cabin  opposite  north  end  of  switch,  west  of  St.  L.,     U.  S.  E 


"Ti 


M.  &  S.  track. 


R 

158.5 

R 

157.5 

R 

'  151.5 

P 

138.457 

P 

1  138.497 

R 

156.5 

R 

!54.5 

R 

169.5 

R 

138 

R 

!  165 

R 

160 

P 

148.513 

•  1  mile  south  of;  root  bench  in  honey  locust  on  west  edge  of  right  of  way,  2.5     U.  S  E P 

telegraph  poles  below  milepost  448. 


147.112 
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Location. 


DESHA  COUNTY— continued. 

McGebee^  2  miles  south  of;  root  bench  in  willow  oak  on  east  edge  of  right  of  way, 
2.5  telegraph  poles  from  milepost  449. 

3  miles  south  of;  root  bench  in  sweet  gum  on  edge  of  right  of  way,  2.5  telegraph 

poles  above  milepost  450. 

ReedTllle;  top  of  rail,  center  of  station 

Roton;  top  of  rail,  center  of  station 

Trippe  Jnnetlon;  grade,  center  of  station 

pipe-flange  bench  in  R.  D.  Crenshaw's  yard 


Authority. 


I  Class. 


U.  S.  E. 


U.  S.  E. 


"Walnnt  Ijake;  top  of  rail,  center  of  station > . . . 

copper  bolt  in  chimney  of  R.  A.  Pickens's  dwelling 

DREW  COUNTY. 

Alll*  sCatloii;  grade,  center  of  station 

Asbley  County  line;  root  bench  in  oak  80  feet  east  of  track,  3  telegraph  poles 
above  the  county  line. 

Bayou  BarUiolomew,  Cox  Ford;  pipestone  bench  in  yard  of  Silver  Mount 
Baptist  Church. 

Duke  place;  pipe-flange  bench  in  field  comer  at  intersection  of  Duke-Lep- 

,  hiew  lane  with  road. 

pipe-flange  bench  on  left  bank  of  bayou  in  yard  of  cabin  70  feet  south  of 

county  bridge. 

Richardson  place;  pipe-flange  bench  68  feet  from  bayou  at  Mount  Calvary 

Missionary  Baptist  Cnurch  (colored). 


Baxter;  grade,  center  of  station 

zero  of  gage.  Bayou  Bartholomew 

low  water,  Bayou  Bartholomew,  1899.. 

high  water,  Bayou  Bartholomew,  1874. 

high  water,  Bayou  Bartholomew,  1892. 


pipe-flange  bench  in  yard  of  S.  A.  Duke,  about  130  feet  west  of  Bayou  Barthol- 
omew bridge. 

BllMiTllle;  root  bench  in  oak  east  of  track,  3  telegraph  poles  above  Ashley 
County  line. 

root  bench  in  black  gum  west  of  track,  0.5  telegraph  pole  above  north  end  of 

first  curve  above  milepost  464. 

Colllnii;  grade,  center  of  station 

Barransli  iipur;  top  of  rail,  center  of  platform 

Desba  County  line;  north  of  Winchester 

south  of  Tillar 


flay*  sivltcb;  grade,  center  of  station 

Montlcello;  grade,  center  of  station 

0.5  mile  east  of;  summit  of  track  between  Monticello  and  Baxter. 

reservoir.  Rough  and  Ready  Hill 


Nelson  post-olllce;  grade,  center  of  station 

Tillar;  top  of  rail,  center  of  station. 

copper  bolt  in  chimney  at  back  of  H.  L.  Henry  &  Bro.'s  store. , 

"Wllmar;  grade,  center  of  station 

DVlnebester;  top  of  rail,  center  of  station 


GRANT  COUNTY. 

Barysavr  Creek;  sec.  18,  T.  5S,,R.  11  W 

Iloyleston;  station 

Hurricane  Creek;  sec.  7.  T.  5  S.,  R.  12  W.,  bank . 
I«O0t  Creek;  sec.  6.  T.  13  S..  R.  4  W 


Sheridan,  2  miles  north  of;  sec.  33,  T.  4  S.,  R.  13  W.,  divide  between  Lost  and  Big 
creeks. 

top  of  rail,  center  of  station 

opposite  court-house 

3  miles  east  of;  bottom  of  Hurricane  Creek 

• 8  miles  east  of;  divide  between  Hurricane  and  Darysaw  creeks,  sec.  15,  T.  5  S., 

R.  12  W. 


St.  L.,  I.M.  &S. 
St.  L.,  I.M.  &S. 
St.  L.,  I.M.  &  S. 

U.S.E 

St.  L.,  I.M.  AS. 
U.  S.  C.  &0.S.. 


U.S.E. 


St.  L.,  I.  M.  &S. 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 


U.  S.  E. 


U.S.E. 


R 
R 
R 
P 
R 
P 


St.  L.,  I.M.  AS , 

U.S.E ' 

U.S.E I 

U.S.E [ 

U.S.E i 


St.  L.,  I.M.  «feS. 
St.  L.,  I.M.  &S. 
St.  L.,  I.M.  &S. 
St.  L.,  I.M.  <feS. 
St.  L..  I.M.  AS. 
St.  L..I.  M.  «S:S. 
St.  L.,  I.  M.  &  S. 

City  engineer 

St.  L.,  I.M.  AS. 
St.  L.,  I.  M.  AS. 
U.  S.  C.  ACS.. 
St.  L..  I.M.  AS. 
St.  L.,  I.M.  AS. 


P.  B.  A  W. 
P.  B.  A  W. 
P.  B.  A  W. 
P.  B.  A  W. 
P.  B.  AW. 

P.  B.  A  W. 
P.  B.  A  W. 
P.  B.  AW. 
P.  B.  A  W. 


Eleva- 
tion. 


Fret. 
138.135 

140.008 

163.5 

ir)5 

144 

144.522 

162.5 

163.455 


R      I     194 
P      1     126.547 


142.55 


133.33 


138.55 


R 

1  141 

E 

1  112.05 

E 

I  114.2 

E 

1  137.72 

E 

1  133.85 

P 

1  141.740 

P 

1  126.547 

P 

129.261 

R 

1  168.5 

R 

I  154.5 

R 

'  156.5 

R 

'  154.5 

R 

1  190 

R 

1  273 

R 

1  296 

L 

395 

R 

,  194 

R 

154.5 

P 

'  152.722 

R 

'  149 

R 

1  157 

R 

■  241 

R 

345 

R 

'  198 

L 

1  248 

L 

'  298 

R 

228 

L 

i  268 

R 

{  198 

R 

,  306 
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Location. 


HEMPSTEAD  COUNTY. 

Black  Bol*  d'AroCreekf  St.  L.,  I.  M.  &  S.  crossing;  top  of  rail,  bridge  753. 

botlom  lands 

St.  L.,  S.  F.  &  N.  O.  crossing;  bonk 

bed 


BlfE  Terre  Rouse  Creek,  St.  L.,  I.  M.  &  S.  crossing;  top  of  rail,  bridge  728 

bottom  land 

bed  of  crrcic 

Bridge  Creek,  St.  L..S.  F.  <t  N.  O.  crossing;  bank 


Authority. 


-  St.  L.,  I.  M.  &  S.  bridge;  top  of  rail. 

bank  of  crc<^k 

bed  of  crrck 


Caney  Creek;  top  of  rail,  biidge  7.*4. 
—  1  ottom  land 


I 

Centervllle;  iron  post  north  fide  of  Hopo-Camdcn  road,  near  half-milo  comer, ! 

on  east  side  of  «  c.  4,  T.  13  S. ,  R.  23  W. 

Coler;  grade,  center  of  station ' 

Compton  station  ;  nrarsuminlt  between  Middle  Fork  of  Ozan  and  Mine  creeks,  | 

between  miloposts  22  and  23. 

Fulton;  rero  U.  S.  E.  gage 

high  water,  1892 

top  of  rail .  center  of  station 

pipe-stono  bench  in  B.  F.  Davis's  yard,  Mount  Prairie  street 

pipe-stone  lx}nch,  northeast  corner  Washington  and  Orleans  streets. 

1  mile  east  of:  top  of  rail 


St.  L.,I.  M. 
St.  L.,  I.  M. 
St.  L.,S.  F. 
St.  L.,S.  F. 
St.  L.,  I.  M. 
St.  L.,  I.  M. 
St.  L.,I.  M. 
St.  L.,  S.  F. 
St.  L.,I.  M. 
St.  L.,I.  M. 
St.  L.,I.  M. 
St.  L.,  I.  M. 
St.  L.,  I.  M. 
U.S.  G.  S.. 


L.  &  A. . 
A.  &  L. . 


AS 

AS 

AN.  O. 
AN.  O. 

AS 

AS 

AS 

A  N.  O  . 

AS 

AS 

AS 

AS 

AS 


GarlandTllle,  1  mile  south  of:  iron  post  on  county  line,  near  southeast  comer 
of  sec.  9,  T.  11  S.,  R.  23  W.,  50  feet  north  of  Prescott-Washington  road. 

Guernsey;  top  of  rail  at  east  cattle  yard 

Hope,  5  miles  north  of;  A.  A  L.  bridge  over  Allen  Branch 

4.5  miles  north  of;    A.  A  L.,  summit  l^etw^een  Caney  Creek  and   Allen 

Branch. 

3.5  miles  north  of;  A.  A  L.  bridge  over  Caney  Creek 

3.5  miles  nort h  of:  bottom  of  Caney  Creek  at  A.  A  L.  bridge 

top  of  rail,  c-<'nt<T  of  station 

r.tation 


U.S.  E 

U.S.  E 

St.  L..I.  M. 

U.  S.  E 

U.S.E 

St.  L.,I.  M. 
U.S.  O.  S.. 

St.  L.,I.  M. 

A.  AL 

A.  AL 


AS. 


AS. 


AS. 


aluminnni  tablet,  northeast  comer  stone  of  Hempstead  County  Bank,  cor- 
ner of  Main  and  Second  streets. 

liawrenco  Creek;  top  of  rail,  bridge  731 

bottom  land 

Iilttle  RI\'er,ST.  L..  S.  F.  A  N.  O.  crossing;  bridge 

bank 

high  water,  1892 


JflcNabbii;  grade,  center  of  station , 

Nevada  County  line;  iron  post,  east  side  of  road,  at  southeast  comer  of  sec. 
33.  T.  13  S..  R.  23  \V. 

iron  post,  south  side  of  road,  about  0.25  mile  north  of  southeast  comer  sec. 

1(),  T.  10  8.,  R.  23  W. 

See  Coutervllle. 

Ozan;  station , 

Ozan  Creek,  ITIIddle  Fork  of,  A.  A  L.  bridge , 

bottom  of  cnHjk , 


Ozan  Creek,  Noutli  Fork  of,  .\.  A  L.  bridge 

Red  River,  BrooKs  plantation;  pipe-stone  l)euch  700  feet  bt»low  plantation 
quarters. 

DooLEV  Feruy:  high  water,  1892 

Ferguson  plantation:  pip<^-stono  l)ench  1.400  feet  lx»low  gin  and  400  ft^t 

from  river. 

St.  L.,  1.  M.  A  S.  bridge;  top  of  rail 

bed  of  river 


A.  A  L 

A.  AL 

St.  L.,  I.  M. 
St.  L.,S.  F. 
U.S.  G.  S.. 

St.  L.,  I.  M. 
St.  L..I.  M. 
St.  L.,S.  F. 
St.  L..  S.  F. 
St.  L.,  S.  F. 
St.  L.,S.  F. 
U.S.  O.  S.. 

U.  S.  G.  S.. 


AS 

AN.  O. 


AS. 
AS. 
AN. 
AN. 
AN. 
AN. 


Class. 


Eleva- 
tion. 


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
P 

R 
R 

E 
E 
R 
E 
E 
R 
P 


R 
R 
R 
R 
P 

R 
R 
R 
R 
R 
R 
P 


A.AL R 

A.  A  L R 

A.AL R 

A.AL :  R 

U.S.E E 

U.  S.  E E 

U.S.E E 

St.  L.,I.  M.  AS R 

St.  L.   I.  M.  A  S R 


F(€t. 

277.1 

266 

277 

272 

264.5 

255 

24'i 

287 

260.1 

246 

240 

277.1 

266 

338.563 

318 
442 

224.50 

258.89 

270.5 

253.74 

255.88 

287.1 

327. 4e8 


R      I    292.4 
R      I    327 
R  344 


306 

298 

355.1 

3-1.5 

356.810 

274.1 

265 

274 

253 

261 

309. 5 

332.156 

346.295 


377 
359 
333 
337 
251.73 

247. 17 
242.68 

270.5 
221 
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Localion^ 


ffEMPSTKAD  couKTY^-continued. 


of  mil. 


St.  L.,  1.  Mh  ii  S.  caoafliHa,  niiiMfE  Ko,  702:  top 


Ijoltom  iaod 

—  bed  of  eirt'k, 

-  Bt.  L..  S.  F.  ^  K.  O.  rmossiKfi; 


bank. 


Iv4\  of  erwk. 


9tirp|>Bird ;  lop  c^f  rail,  VFPSt  hv*d  block 

Spring  lllIU  «)iitbe«4i|  ctitn^l  of  fnunc  ■.raund  platform  of  scbLr  at  ^n, 
post-officv ......._„.,,„,.„..„ 


I-rn  mliri  north  of;  on  Hope  road,  John  Yocoro'a  bouse , . .  -  -  - , 

ISpmdp  1 ;  top  of  rftil  ai  iwitch  block. ..............__,, _ ,h 

Turkey  Creek,  Sj,  L^,S,  F^  di  N*  O.  CEOsamc^  hant  ..,„„... 

W&itliliiiEtoi],  2  mllra  iioitbof;  on  A.  di  L^h  R.H^aunimit  between  Wosbington 
and  Oj^&n,  nei*r  rniUpoBt  11* 

top  of  mil ,  nmt^T  ill  stat Jon. , ,.„..,,.. 

2  mil*^*  *outh  of:  hi|?ht**t  point  oti  A.  A.  L.  R.  R.  between  Waiblngton  fcnd 

Hope,  near  mlli'pofft  7,  top  of  ra.[L 

— fffouitd .-.,,, , 

W«ter  Creek,  St.  L.,  L  M.  A  S.  CRoeaiKo;  bottomland „ 

St.  L..  S.  ¥.  &  N,  O*  riwsstNfl:  bank.....,,,.,,,..,, ,„..,, 


-l*»d. 


Hof  aipsitfoa  coujtTY. 


Clark  Cannir  line;  top  of  rail . 

groimd  -,-.,„_.-_.-.,,..,..„. , , , 

0oitlLl4]Moii|  crofifl  on  top  of  Lroi]  rati  n^ar  M>iithf?aAt  cornier  of  depot .......... 

Malvern;  iron  post  nfu  fmnt  fntranrp  to  Hot  Sprinj^ji  Counts' courtL-hoiiBo.. 

copper  tabirt  In  north  fiierldian  monument  in  court-boTiw  yanJ 

copper  tablet  in  south  meridian  monument  In  court-bouse  yard, , . ,. ,, 

i«ceva  In  atone  alU  at  soulb^aiA  pomer  of  roumlbouBe^  marked  U.  S.  B,  M^ 

no  WARP  rotrStTp 

Alb  ens;  iron  [lOst,  xffHO  fi.'et  cmt  of  (whoolhouw,  at  vcnt^t  of  ^ev^  L^t  T.  5  Sh,  R,  ^  Wh 

Baker  $(priP|Eft  roi^d,  D  uUles  north  of  Cpnt^rpolnt;  Iran  po4t  at  iiouthea«t 
corner  Oi  ft^nc*  la  front  of  E^  IL  ZoUotta'a- 

renierpotnt;  Iron  post ,  3A  Ipot  north  of  nfjtton  gin  ancl  alonj?  picket  fence,  34  ft?pt 
aouth  of  eoutbw^'st  corinT  of  sec.  2^,  T.  8  S.»  K.  28  W. 

— ■  ft  miles  f^ast  of:  iron  post  in  pouth^-pst  comer  of  graveyard,  southeMt  corticr 

of  southwest  quai^r  mc.  22^  T.  8  a.,  R.  27  W. 

Maddy  Fork;  postH^irQce,  iron  post,  3G0  iiyet  south  of  cotton  gloanddlnvtly  In 
front  of  new  aiopp. 

Naali t1  llc^f  statloti  *. ..,..,,.„ , ....._, 

L^  utiles  sfiuth  of;  A,  &  L,  bridge  over  Sandys  Branch  ......„.„ , . .  ^ . 

1  mile  eouth  of;  A.  A  L.  bridgpp  over  Mine  Curek .....„...,...„. 

— —  1  milo  woulb  of;  bottom  of  Min*  Cfwkal  A.  4  L.  bddge ,,*.,, 

Halliaii,  l.^  miles  north  wont  of;  Iron  poit^  lOfeet  north  of  mil  feit^^  300  feet  south 
of  John  CojrTJlah'Ft  hoUBt^ 

Ilieivr  Howe,  ^  mEles  nouthwent  of.  Iron  post  20  feet  u&sX  (if  cro»aLn|^  of  Hot 
SpriugM'LockAbUi^  aM  OctiU'rpoInt-DftUai  Toads. 


Altlieimer.. „..,. 

Baldwlti  AtAiioDt  top  of  rail  at  north  bead  block. 
Cbaloietto  statlf^ii;  top  of  rail,  ci-nter  of  station.. 

Hex  ten  top  of  mil  at  i?  witch  block... 

Dvylmtun  iilutl4»u. „ 

Duneao  «tailon|  top  of  rail  at  switch  block.. . . , .. 
1393— No.  46— 06-«— 24 


Autborllj- 


8tth.,LU.^S 

Bt.  t.,T.M.&9 

St.  L„LU.  J:a 

St,  L.<8.  F.  iN.  O. 
St,  L.,S.  F.  diN.O, 
St,  L.,I.  M.  iS...., 

VcAtcb ., .... 

Veatch - 

Veatch.,... 

St.  L.,1,M.  &B..... 
St.  L..S,  F.  &N.  O. 
A.  iL..,-. 


A.  &!*.. 
A.  4L.. 


A  6iU 

St.  L.,I.  M.  iS 

St.  L.,  S.  F.  A  N.  O  . 
St.  L.,  S.  F.  ^  K.  O  . 


St.  L..T.lf.  JeS 
SI.  L.,I.M.  dS 

ir.g.E 

U.S.  0.9 

U.  S.  G.  S,.,.. 

u.  B.  a.  s..„, 

U.S.E 


u.  s.  o,  s. 
u.  s.  o.  s. 


V.  S.  G.  S 
U.  8,  G.  S 

u,  s.  o.  s 


C1«R9. 


R 
R 

R 
R 
R 
L 


A.  A  L.,... 
A.  icL...., 
A.  &L...,. 
A.  AL...,. 

U.  S.  G.  8. 

U.  S.  Q.  S. 


St.  L.  S.  W.. 

St.  U,  I.  M.  AcS... 
St.  L.,  I.  &f.  JcS... 
St.  L..  I.  U.  JlS... 

P.  B.di  W 

St.  L.,  1.  M.  &S.-, 


EJrrar 

tSOD. 


L 
R 
R 
E 

R 

R 
R 
B 
R 


R 
R 
P 
P 
P 
P 
P 


P 
F 

P 

P 


R 
R 
R 
R 
P 


R 

R 
R 
R 
R 
B 


Ff^r^ 

204.1 

253 

27S 
2GS 

27B.1 
333.  & 
340± 
373 
200.1 

2se 

*^ 

371 

374 

378 
351 
273 

266 


lflO.5 

229.444 

310.  i&I 
311. 1U 

300.919 
270. 73B 


ft58JS7 
6^,140 

300.^7 

670.73a 

347 
502.400 


30T 
240 

207.^ 
279 

32£ 
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Location. 


N 


JEFFERSON  COUNTY— Continued. 

Falrlleld;  topof  rail,  center  of  station 

Faltb 

Grace 

Jefftorson;  top  of  rail,  center  of  station 

Jefltorson  Spring,  near,  granite  post 

Kearney  siaUoii;  top  of  rail  at  north  head  block 

lilncoln  County  line;  top  of  rail 

lilnvrood;  top  of  rail,  center  of  station 

Noble  I«ake;  granite  post,  southeast  comer  of  north  extension  of  station  plat- 
form. 

PlneBlofl^  top  of  rail,  center  of  station 

station 

crossing  of  St.  L.,  I.  M.  &  S 

crossing  of  St.  L.  8.  W 

copper  bolt  in  south  side  of  State  Branch  Normal  School 

granite  post  at  803  West  Fourth  avenue,  comer  of  Oak  street 

Redtleld;  top  of  rail,  center  of  station 

granite  post  in  yard  between  J.  Converse's  blacksmith  shop  and  store 

Rob  Roy 

Samples  station;  top  of  rail,  north  head  block 

Sanders;  top  of  rail  at  switch  block 

Saline  County  line;  top  of  rail 

Sberrlll 

Tamo  station;  top  of  rail,  center  of  station 

Toronto;  top  of  rail,  center  of  station 

Tucker. 

Wllklns 

LAFAYETTE  COUNTY. 

Raker;  grade,  center  of  station 

Rodcavr  Rayou«  bed  of,  at  L.  &  A.  crossing.. , 

Rradley«  2  miles  north  of;  ro«t  bench  in  white  oak  west  of  track,  midway  between 
mileposts  400  and  407. 

pipestone  bench,  northwest  comer  of  depot , 

station 

1  mile  south  of;  root  Ixmch  in  post  oak  east  of  track.  65  feet  from  sign  "  sta- 
tion 1  mile." 

2.5  miles  south  of;  root  bench  in  post  oak  at  road  crossing  east  of  track,  3.5 

telegraph  poles  north  of  milepost  411. 

3.5  miles  south  of;  root  bench  in  post  oak  west  of  track.  1,650  feet  south  of 

milepost  412. 

Canlleldf  3.5  miles  north  of;  root  bench  in  red  oak  east  of  track,  1,050  feet  south 
of  milepost  3d9. 

1.5  miles  north  of;  root  bench  in  post  oak  west  of  track,  11  telegraph  poles 

north  of  milepost  401. 

pipestone  bench  at  southwest  comer  ol  cattlcpen,  310  feet  northwest  of  depot. , 

railroad  station 

Columbia  Cou nty  line , 

Frostvllle  station;  root  bench  in  red  oak  east  of  track,  16.5  telegraph  poles 
north  of  milepost  405. 

Kress  City;  root  bench  in  white  oak  east  of  track,  230  feet  south  of  station  plat- 
form. 

1.4  miles  south  of;  root  bench  In  post  oak  east  of  track,  4  telegraph  poles 

north  of  milepost  396. 

3.4  miles  south  of;  root  bench  in  black-jack  west  of  track,  7  telegraph  poles 

north  of  milepost  398. 

I«e\Tlsvllle;  ground  at  old  court  house 


Authority. 

Class. 

Eleva- 
tion. 

Feet. 

St.  L.,  I.  M.  &  S 

R 

204.5 

St.  L.  S.  W 

R 
R 
R 

225 

St.  L.  S.  W 

225 

St.  L.,  I.  M.  AS 

346 

U.  S.  C.  &  G.  S 

P 

340.028 

St.  L.,  I.  M.  &S 

R 

347.5 

St.  L.,  I.  M.  AS 

R 

186 

St.  L.,  I.  M.  AS 

R 

197 

U.  S.  C.  6i  G.  S 

P 

202.353 

St.  L..  I.  M.  &  S 

R 

215 

St.  L.  8  W 

R 
R 
R 

213 

St.  L.  S  W 

228 

St.  L.,  I.  M.  AS 

228 

U.S.C.&O.S 

P 

234.124 

U.S.C.&O.S 

P 

224.200 

St.L.,  I.  M.  AS 

R 

296 

U.S.C.&G.S 

P 

307.504 

Bt.  L.  S.  W 

R 
R 

208 

St.  L..  I.  M.  AS 

297 

St.  L.,  I.  M.  AS 

R 

228 

St.  L.,  I.M.  AS 

R 

244 

St.  L.  S.  W 

W 
R 

218 

St.  L.,  I.M.  AS 

192 

St.  L.,  I.M.  AS 

R 

192 

St.  L.  S.  W 

R 

220 

St.  L.  S.  W.. 

R 

208 

L.  «$:  A 

R 
R 
P 

268 

L.  A  A 

245 

U.S.E 

249. 146 

U.S.  E 

P 

252.460 

St.  L.  S.  W 

R 
P 

258 

U.S.E 

252.228 

U.S.E 

P 

252.994 

U.S.  E 

P 

245. 684 

U.S.E 

P 

258  058 

U.S.E 

P 

260.924 

U.S.  E 

P 

258.632 

St.  L.  S.  W 

R 
R 
P 

263 

L.  A  A ■ 

273 

U.S.E 

'257.284 

U.S.E. 

P 

267.703 

U.S.E 

P 

252.084 

U.S.E 

P 

242. 915 

Voatch 

L 
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ALTITUDES   IN   ARKANSAS. 

Attitudes  in  southern  ArhmMti—Omtmmd. 


845 


IfOCfttLon. 


Aulbority. 


Ckas. 


Eleva- 
tion P 


LAW*VE1TK  coinfTV—conUnued. 

IfODtBtatia-ArkaiiuiK  1 1  tie  (  I  t4<lpgra|»h  polo  DDitb  of;  rootb^ocb  in  red  o«k 
ea*t  of  St.  L.  S.  W,  trmck. 

.ncKsnitf  I  gm'in,  CTtiu-f  flf  *Utlcm„ . ..._., .„,..., , , 

ftew  iievr|»¥]lte,  iXt  tuiltyK  va&t  nl;  root  tvDch  In  ptne  north  of  track,  30  teet 
west  of  iiiKepost  JS», 

ptpfpatom^  bi!neh  ut  pail  comtr  of  cat  lie  p*?ij,  aW  fwt  floutw^t  of  dvpot,. 

itatJott ......,,..,.....„...,... ,.....„..,.-,, 


a.4  mike  we»£  of;  root  tpeiicb  In  aah  noftb  of  tni^lt,  12  tetegriipb  poles  wpbI 

Vntl  rlr  V I  lU^  tuicioii;  grade,  center  of  autjon  .,„.., „ 

Red  R|¥er,  A.xthony  Lakz,  000  fwt  Ijelow  north  Pnd  of;  pLpe^itonc  hejiieh  bait- 
way  tri!twA!ii  lak^  Hnil  livi^r. 

Aejioue  Plaxtatiosj;  pipcatoin;  t#rich  on  Iront  levw.  1.500  fewt  abo¥p  gfti ., 

JoHnA^N  FKBmv;  pi  pr  si  one  U*ncli  on  Ward  plact?,  10  fwt  ioiith  fli  Terrell 

Buyou,  SCO  tfvi  euat  ol  nv(*r; 

JORtiAi*  LAKtslMG,  §00  leel  Irotiv,   pipeitoiwr  bench  AOO  feet  KJiltb  of  Terrell 

BAyou  At  angle  jn  levee. 


euiTB  UENti  ruANrATio?i;  plpratoni?  bonch  at  edge  of  woods  2^  feet  weit 
of  point  wbeh!  I**vep  crosses  neck. 

SvLPHTR  KivEB,  1  mile  above;  TOO  feet  fron  river  and  450  feet  abOTe  RmaJl 
cabin. 


SplHl  Lake. 
Stitnti^H 


■  grade  at  St.  L.  S.  W.  croMinga ._. , 

-  pipovtonp  bench  1(15  teet  from  L.  &  A.  depots  12B  feet  north  of  St,  L.  S,  W. 
main  track, 

- 1,7  mllc?i  wost  of;  root  bench  In  post  ciak  Dorth  of  track.  130  fcvt  i^ast  of  mile- 
post  iSft, 

LINtC*LN   COUNTS. 


Clf«4yt  top  of  rail,  center  of  ^tjtlion..  .*,,. ,„, ...„....,„„,„„„,.,.. 

Jefft^rvon  C'oiip  ly  lliiet  top  of  ralL  .»......,.„,,.*......„*„,,. „._... 

V«roer(  top  of  rfti] .  wnter  ri(  station ...,...,», 

granlie  post  in  east  corner  of  yard  of  H.  Rh  Itlce'i  rendence. ., « .„,.., 

UTTLK  lUVKA  COUKTT. 

Allerne^  3  miles  north  ol:  ralt-i^nd  »w*nph  2S  fi^-i  Hoath  of  woond  telegmph  poln 
north  of  niilepoRt  i&\. 

^- —  2.5  mile*  north  ot;  rjiH-i-nO  VM-neb  i3  foct  we»t  of  mile  pout  45a.S. ...._.,,,.,. 

2  niiles  north  of;  mll-i'tid  iMfnch  10  feet  northe«At  of  milepoBt  454 

1.5  miles  north  of:  rall^^nd  lh>nch  20f(«et  south  of  nitk'pnat  464.fi...... 

— ' — -  I  mile  north  of;  mil-end  bf^ni^U  S  \vrl  PH?it  of  mllppo»t  4Sfi. ....„.,. 

O.a  iiUlc  north  of;  rail-end  rvHOh  8  leet  north  of  mllepoAt  456w6 , 

station;  rall^nd  boneh  5  fi^'t  west  of  mllcpost  4flft 

0  5  miSl^  iioiith  nl;  riiil-<*nd  Irif^neh  511  feet  west  ot  lullppost  450. 5 , 

I  mtle  s^mtb  of:  mil-end  ^wrscb  U  b-f^t  west  of  mUepoiit  457. 

— ^-^  1.5 miles  south  ol;  rall-t>nd  riench  10  liH-t  north  of  mitepovt  4S7.5, .... , . . . , 

2  »dli?9  iioiith  of;  ralN.-nd  iM*nch  10  fivt  wv*t  of  miltspckfit  4M. . . . . ..,,.,.,, 

' 3,5  mlle«  soutb  of;  rail-end  U^dch  8  ftwt  west  of  mllepnst  418,5 

^ '  3  milofl  south  of;  rall-ond  la^'nch  12  fi^et  wesit  of  mJliipost  459  ._.„._ 

3.5  nilk'js  aoiith  of;  nil  I -end  Inmeh  10  fc-et  flout  b  of  iidb'poRt  450,5. ».,... ... 

JLlPdcrni  gruib,  center  of  station 

Arltlnda    g:nido  center  of  station 

Aftbdown^  A  nilU'K  north  of,  ru.il -end  bench  6  feet  west  of  mllepost  465.5 

2Jj  mM&A  north  of:  rail -end  lieneh  10  feet  west  of  milepost  466 

2  mtlei  north  of.  rati -end  l«nch  >s  foet  west  of  mllepost  466.5 

1.5  miles  north  of;  rail-end  bench  tt  feet  west  of  milepost  467 


tl.fi.  E.„. 


r.fl.  E..-. 

8t.  L.  S.  W 

U.S.E.,.. 


L.  A  A,. 
C.S.E.,,, 

u.e.  E„,. 

U.S.  E.... 
US,  E.... 

ir.g.  E,... 

fit.  L,  B.  W 

at.  L.  fl.  w 

LF.  B.  E. 

tr,  a.  E, 


St.  L.pI.M.  Jed.. 
St.  L.,  I.  M>&8.. 
St.  L.  LM.  AB. 
U.B.  C.  ^G.  8.. 


K.  C,  B. 


K.C.S 

K.C.S 

K.C.9 

K.c,  a..,.. 

K.  C.  9 

K.c.a...., 

IC.C.S..... 
K.C.B 

K.c.a..... 

K.C.S 

K.C.S 

K.c.a 

K.C.S..... 

St.  i:..  s.  F. 

St.  L.,  S.  F. 


&  N.  O 
&  N.  O 


K.C^S 

K.C.S 

K.C.S 

K.C.S 


R 

P 

P 
R 
P 

R 

E 

E 
I     P 

I 

■l     P 
I 
£ 


R 
R 
R 

P 


R 

1  » 
I  ^ 
i    P 


Fert. 

244  107 

2&1 

a7S.6i>4 

25a  S47 

271 

225.127 

270 
306. 7I> 

221.25 

215.^8 

216.832 

lift.  17 
210.50 

209.M 

231 

25S 

207.1*5 

251 3M 


186 

ISO 
)7y.0O4 


325^  B5 


P 

34^03 

P 

345  23 

p 

m:n 

p 

1     311.40 

p 

1     311  72 

p 

j     320,75 

p 

i    311  7S 

p 

[    2&4i» 

p 

;     293.91 

p 

30&fil 

p 

314.23 

p 

293.10 

p 

:     315.89 

R 

349.5 

R 

446.1 

P 

,    326.S3 

P 

,    328.40 

P 

,    329.04 

P 

329.08 
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Altitudes  in  ftouthem  Arkansas — Continued. 


Location. 


LITTLE  RivEB  COUNTY— Continued. 

Ashdovrn^  0.5  mile  north  of;  rail-end  bench  7  feet  east  of  milepost  467.5. 

station :  rail-end  bench  8  feet  west  of  milepost  468 

grade,  center  of  station 

0.5  mile  south  of;  rail-end  bench  8  feet  west  of  milepost  468.5 

1  mile  south  of;  rail-end  bench  7  feet  west  of  milepost  460 

1.5  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  469.5 

Foreman;  grade,  center  of  station 

lludiM>n^  1  mile  north  of;  rail-end  bench  8  feet  west  ol  milepost  470 

0.5  mile  north  of;  rail-end  bench  6  feet  north  of  milepost  470.5 


Authority. 


Class. 


Eleva- 
tion. 


station;  rail-end  bench  10  feet  west  of  milepost  471 , 

0.5  mile  south  of;  rail-end  bench  6  feet  west  of  first  telegraph  pole  south  of 

milepost  471.5. 

1  mile  south  of;  rail-end  l)ench  10  feet  west  of  milepost  472 

— '- —  1.5  miles  south  of;  rail-end  bench  6  feet  west  of  milepost  472.5 

2  miles  south  of;  rail -end  bench  8  feet  west  of  milepost  473 

Iilttle  River;  rail-end  bench   15  feet  southeast  of  first  telegraph  pole  south 
of  milepost  443.5. 

rail-end  bench  30  feet  south  of  milepost  444 

White  Cuffs;  high  water  1892 

St.  L..  S.  F.  &  N.  O.  crossing;  bridge.. 

bank 

high  water,  1892 

IiOUk;;  grade,  center  of  station I 

Jflorrlfi  Ferry,  0.6  mile  north  of;  rail-end  bench  30  feet  south  of  milepost  444 i 

0.1  mile  north  of;  rail-end  iMjnch  25  feet  north  of  first  pole  north  of  milepost  I 

444.5. 

0.4  mile  south  of;  rail-end  bench  10  feet  south  of  milepost  445 j 

0.9  mile  south  of:  rail-end  bench  10  feet  southwest  of  milepost  445.5 1 

Otfden,  2.3  miles  north  of;  rail-end  l)ench  8  feet  west  of  second  telegraph  pole  ! 
south  of  milepost  473.5.  I 

1.8  miles  north  of;  rail-end  lx;nch  8  feet  west  of  milepost  474 

— : —  1.3  miles  north  of:  rail-end  bench  9  feet  west  of  milepost  474.5 

0.8  mile  north  of;  rail-*».nd  bench  10  feet  east  of  milepost  475 

0.3  mile  north  of;  rail-end  lx»nch  40  feet  northwest  of  milepost  475-5 

0.2  mile  south  of;  rail-end  bench  5  feet  south  of  milepost  476 .  *. 

0.7  mile  south  of;  rail-end  bench  15  feet  east  of  milepost  476.5 

1.2  miles  south  of;  rail-end  bench  20  feet  southeast  of  milepost  477 

Orton;  grade,  wntcr  of  station 

Rankin,  0.2  mile  north  of;  rail-end  bench  0  feet  west  of  milepost  464.5 

0.3  mile  south  of:  rail-end  bench  H  feet  northwest  of  second  telegraph  pole 

north  of  milepost  4<15. 

Red  River  k.  c.  s.  bridge;   benclf  mark  on  southeast  parapet  wall,  south 
abutment  of  bridge  B  478. 

bank  of  river 

l)cd  of  river 

rail-end  bench  20  feet  southeast  of  milepost  477 

—  l^nch  mark  on  northeast  comer  of  parapet  wall,  north  abutment  of 

bridge  B  478. 

Wilton,  2.9  miles  north  of:  rail-end  bench  10  feet  north  of  milepost  460 

2.4  miles  north  of;  rail-end  bench  10  feet  west  of  milepost  460.5 

2.1  miles  north  of;  rail-end  Ijench  8  feet  west  of  milepost  461 

1.4  miles  north  of;  rail-end  bench  25  feel  north  of  milepost  461.5 

-  0.9  mile  north  of;  rail-end  l)ench  8  feet  north  of  second  telegraph  pole  north 

of  milepost  462. 

0.4  mile  north  of;  rail-end  bench  50  feet  north  of  second  telegraph  pole  south 

of  milepost  462.5. 

0.1  mile  south  of;  rail-end  bench  60  feet  north  of  milepost  463 


K.  C.  S.. 
K.C.S.. 
St.  L.,  S. 
K.  C.  S.. 
K.C.S.. 
K.C.S.. 
St.  L.,  S. 
K.  C.  S.. 
K.C.S., 
K.  C.  8.. 
K.  C.  S.. 


F.  & 


F.  & 


K.  C.  S.. 
K.C.S.. 
K.C.8.. 
K.C.  8.. 

K.  C.  8.. 
St.  L.,  8. 
St.  L.,  S. 
St.  L.,  8. 
St.  L  8. 
8t.  L.,  8. 
K.C.  8.. 
K.C.S.. 

K.C.  8.. 
K.C.S.. 
K.C. 8.. 


AN 
AN 
AN 
AN 
AN 


K.C.  S 

K.C.S 

K.C.S 

K.C.S 

K.C.  8 

K.C.S 

K.C.S 

St.  L.,  S.  F.  A 


K.C.S... 
K.C.S... 

K.C.S... 


K.C.S. 
K.C.  8. 
K.  CS. 
K.C.S. 


K.C.S. 
K.C.S. 
K.C.S. 
K*.  C.  S. 
K.C.S. 


K.C.S. 
K.C.S. 


P 
P 
R 
P 
P 
P 
R 
P 
P 
P 
P 


Feet. 

324.47 

328.65 

327.5 

329.26 

328.54 

326.68 

402.5 

322.15 

321.61 

317. 13 

314.71 


P  312.75 

P  317.21 

P  !  316.69 

P  302.57 


p 

301.5.5 

R 

267.7 

R 

274 

R 

253 

R 

•261 

R 

313.5 

P 

301.55 

P 

308.43 

P 

320.39 

P 

326.38 

P 

311.02 

P 

314.59 

P 

314.61 

P 

316.11 

P 

309.00 

P 

279.86 

P 

273.24 

P 

273.36 

R 

292.5 

P 

325.74 

P 

312.08 

P 

2:»2. 71.^ 

R 

274.00 

R 

241.00 

P 

273.36 

P 

292.774 

P 

312.2.') 

P 

297.9(5 

P 

3i12.n 

P 

309.12 

P 

298.74 

P 

305.87 

P 

317.70 
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Location. 


Authority. 


LITTLE  RivEE  COUNTY— Continued. 

Wilton^  0.6  mile  south  of;  rail-end  bench  7  feet  north  of  milepost  4()3.5 K.  C. 

1.1  miles  south  of:  rail-end  bench  12  feet  south  of  milepost  464 . .  /. K.  C.  S . 

White  Cllffii.    See  Little  River. 

Wlnthropf  3.25  miles  north  of;  rail-end  bench  8  feet  northeast  of  milepost  440 . ..  K.  C.  S 

2.75  miles  north  of;  rail-end  bench  12  feet  east  of  milepost  446.5 '  K.  C.  S 

2.25  miles  north  of;  rail-end  bench  15  feet  northeast  of  milepost  447 |  K.  C.  S 

1.75  miles  north  of;  rail-end  bench  10  feet  north  of  milepost  447.5 K.  C.  S 

1.25  miles  north  of;  rail-end  bench  8  feet  north  of  milepost  448 K.  C.  S 

0.75  mile  north  of;  rail-end  bench  6  feet  north  of  milepost  448.5 K.  C.  S 

0.25  mile  north  of;  rail-end  bench  20  feet  north  of  second  telegraph  polo  north     K.  C.  S 

of  milepost  449. 

0.25  mile  south  of ;  rail-end  bench  south  of  milepost  440.5 K.  C.  S 

0.75  mile  south  of;  rail-end  bench  7  feet  north  of  milepost  450 K.  C.  8 

1.25  miles  south  of;  rail-end  bench  8  feet  north  of  milepost  450.5 K.  C.  S 

1.75  miles  south  of;  rail-end  tench  8  feet  north  of  milepost  451 K.  C.  S 

2.25  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  451.5 1  K.  C.  S 

2.75  miles  south  of;  rail-end  bench  10  feet  southwest  of  flrst  telegraph  pole  ,  K.  C.  8 

north  of  milepost  452.  i 

3.25  miles  south  of;  rail-end  U'nch  10  feet  south  of  milepost  462.5 ,  K.  C.  S 


MILLER  COUNTY.  , 


Cameron  Mills 

Clipper  •vrltcli;  top  of  rail  at  switch  block  . 

grouno 

Garland 

zero  U.  S.  E.  gage 

high  water,  1892 


-  pipestonc  bench  on  right  bank  of  Red  River, 
80  feet  west  of  main  track. 


,640  feet  southwest  of  depot. 


pipestone  bench  at  northwest  corner  of  section  house U. 

pipestone  bench  at  section  house  of  St.  L.  S.  W.  R.  R U. 

Genoa ' St. 


Uoman,  3  miles  east  of;  top  of  rail  at  milepost  474 

3  miles  east  of;  ground  at  milepost  474 

top  of  rail,  center  of  station 

ground  at  station 

1  mile  west  of;  top  of  rail  at  milepost  478 

1  mile  west  of;  ground  at  milepost  478 

3  miles  west  of;  top  of  rail  at  milepost  480 

3  miles  west  of;  ground  at  milepost  480 

IHandevllle,  1  mile  ea8t  of;  l)ed  of  McKinney  Bayou 

top  of  rail,  center  of  station *. 

Ravana«  1.4  miles  north  of;  rail-end  benuh  15  feet  west  of  milepost  511 

0.9  mile  north  oi :  rail-end  l)ench  15  feet  west  of  milepost  51 1.5 

0.4  mile  north  of;  rail-end  lx?nch  northwest  of  first  telegraph  pole  south  of 

milepost  512. 

rail-end  bench  15  feet  west  of  milepost  512.5 

0.6  mile  south  of;  rail-end  Ijench  15  feet  west  of  milep9st  513 

1.1  miles  south  of;  rail-end  bench  15  feet  west  of  milepost  513.5 

1.6  miles  south  of:  rail-<^nd  bench  15  feet  west  of  first  telegraph  pole  south  of 

milepost  514. 
2.1  miles  south  of:  rail-end  l»ench  05  feet  southwest  of  second  telegraph  pole 

south  of  milepost  514.5. 

2.6  miles  south  of:  rail-end  l)ench  30  feet  northeast  of  milepost  515 

3.1  miles  south  of;  rail-i'nd  Ijench  8  feet  west  of  first  telegraph  pole  noith  of 

milepost  515.5. 


L.  8.  W. 
L..LM. 
L..LM. 
L.  8.  W. 

8.E 

8.  E 

8.  E 

8.  E 

8.  E 

L8.  W 
L..LM. 
L.I.  M. 
L.,  I.  M. 
L,  I.  M. 
L,  I.  M. 
L,LM. 
L..  I.  M. 
L.,  I.  M. 
L,  I.  M 
L..  I.  M. 

C.S 

C.S 

C.S 

C.S 

C.S 

C.S 

C.S 


&8. 


K.  C.  8.. 


I  Class. 


-I- 


.  AS... 

... 

.AS.. 

.  &  S 

.  &  8 

.48.. 

.  &  S 

.AS 

.AS..   . 

.AS 

C.S..... 
C.S 


Eleva- 
tion. 


Feet. 

316.52 

318.90 


r 

319.69 

p 

324.38 

p 

322.04 

p 

312.53 

p 

318.25 

p 

319.84 

p 

318.90 

p 

324.97 

p 

318.04 

p 

335.03 

p 

327.87 

p 

308.93 

p 

300.11 

p 

296.99 

R 

390 

R 

264.6 

R 

2.'>3 

R 

233 

E 

203.16 

E 

231.64 

P 

231.397 

P 

230.699 

E 

230.80 

R 

366 

R 

264.1 

R 

253 

R 

268.6 

R 

266 

R 

2ti5.9 

R 

259 

R 

266.6 

R 

258 

R 

263 

R 

308.5 

P 

258.31 

P 

233.04 

P 

228.72 

P 

248.54 

P 

231.96 

P 

214.65 

P 

216.67 

P 

236.16 

P 

226.57 

P 

205.28 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


miller'  county— continued. 

RlTer«  Arkansas-Louisiana  State  line;  500  feet  above  pipest one  bench, 
30  feet  from  bluff  and  75  feet  from  bank  of  bayou. 

-  Blankstown  Bluffs,  pipestone  bench  at  foot  of;  500  feet  north  of  Arkan- 

sas-Louisiana State  line. 

-  Booker  plantation,  pipestone  bench  1,000  fwt  above  landing  at  bend  of 

levee. 

-  Caufornia  plantation,  pipestone  l)ench  66  feet  west  of  lower  end  of  Nigger 

Lake,  28  feet  north  of  slough.- 

-  Chandler  (Dr.  P.  H.)  plantation,  pipestone  bench  1  mile  below  house,  2,800 

feet  from  river  on  back  levee. 

-  Collins  Bluff;  pipestone  bench  at  store 

high  water,  1892 

-  Cryer  plantation;  pipestone  bench  at  southwest  comer  of  old  field  on  top 

of  levee. 

-  DiQGS  Bluff;  pipestone  bench  35  feet  southeast  of  old  warehouse 

3.5  miles  below;  137  feet  from  river  in  heavy  timber 


-  Dooley  Ferry;  high  water,  1892 

-  K.  C.  8.  crossing;  bench  mark  on  southeast  parapet  wall,  south  abutment 

of  bridge  B  478. 

-  Mills  (Doctor)  plantation;  1,050  feet  below  lower  end  of,  and  530  fret 

from  river. 

-  Murphy  plantation,  lower  end  of;  pipestone  bench  in  comer  of  garden 

-  Pearson  plantation,  upper  end  of;  pipestone  bench  1,500  feet  from  river 

on  levee. 

lower  end  of;  pipestone  bench  on  levee 


-  Sims  Landing.  3.600  feet  below;  pipestone  bench  2.000  feet  above  Red  Lake 

and  400  feet  irom  river. 

-  Spring  Bank;  high  water,  1892 

3  miles  below;  pipestone  bench  at  Dlggs  Bluff  near  old  warehouse 


St.  L.,  I.  M.  &  S.  bridge;  pipestone  bench  at  west  end  of,  10  feet  from  bridge 

seat. 


top  of  rail... 

iK'd  of  river. 


•  Wood  &  Thaxler  plantation,  near  lower  end  of;  pipestone  bench  inside 
second  levee. 


Texarkana«'8  miles  north  of;  rail-end  bench  25  feet  east  of  milepost  478.5  . 

7.5  miles  north  of;  rail-end  Ix'nch  8  feet  southeast  of  milepost  479 

7  miles  north  of;  rail-end  bench  7  feet  south  of  milepost  479.5 

6.5  miles  north  of;  rail-end  lx?nch  10  feet  south  of  milepost  480 


-  6  miles  north  of;  rail-end  bench  8  fe«»t  north  of  milepost  480.5. 


5.5  miles  north  of;  rail-end  l)ench  6  feet  east  of  milepost  481 

5  miles  north  of;  rail-end  Iwnch  10  feet  east  of  first  telegraph  pole  north  of 

milepost  481.5. 

4.5  miles  north  of;  rail-end  l)ench  7  feet  east  of  fourth  telegraph  pole  south  of 

milepost  482. 

4  miles  north  of;  liench  mark  on  northeast  comer  east  head  wall  of  culvert . . 

3.5  miles  north  of;  Ijench  mark  on  northeast  comer, east  cover,  stone  culvert. 

3  miles  north  of:  on  northeast  comer  parapet  wall,  south  abutment,  bridge 

A  484. 


-  2.5  miles  north  of;  rail-end  bench  20  feet  east  of  milepost  484 

-  2  miles  north  of;  rail-end  Iwnch  140  fwt  south  of  milepost  484.5 

- 1.5  miles  north  of:  rail-end  l>ench  40  feet  southeast  of  milepost  485. 
- 1  mile  north  of:  rail-end  bench  75  feet  northeast  of  milepost  486 


0.5  mile  north  of;  rail-end  bench  10  feet  sotitheast  of  milepost  486.5 

lK«nch  mark  on  northeast  comer  of  south  pedestal  of  east  pier,  water  tank. . . 

rail-end  l)ench  80  feet  north  of  third  telegraph  pole  south  of  Cotton  Belt 

crossing. 

rail-end  bench  40  feet  south  of  milepost  488 

rail-end  bench  8 feet  northwest  of  first  telegraph  pole  south  of  mile  post  488.5. 


u. 

o. 

s. 

Cs 

E 

u. 

s. 

E 

u. 

8. 

E 

u. 

8. 

E 

u. 

S. 

E 

u  s. 

E 

u. 

S 

.E.... 

u. 

S. 

E 

u. 

S. 

E 

u. 

S. 

E 

K. 

C. 

8 

u. 

s. 

E 

u. 

s. 

E 

r. 

s. 

E 

u. 

s. 

E 

u. 

s. 

E 

u. 

s. 

E 

u. 

s. 

E 

r. 

s. 

E 

St.  L..  L  M.  &  S 
St.  L..I.  M.  &S 
r.  S.  E... 


K.  C.  S. 
K.  C.  S. 
K.  C.  S. 
K.  C.  S. 
K.  C.  S. 
K.  C.  S. 
K.  C.  S. 

K.  C.  S. 

K.  C.  S. 
K.  C.  S. 
K.  C.  S. 


K.  C. 

S 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

K.  C. 

s 

E 
E 
E 


E 
E 
E 

E 
E 
E 
P 


E 
E 

E 
E 

E 
E 
E 

R 
R 
E 

P 
P 
P 
P 
P 
P 
P 


Feet. 
212.04 

212.04 

219.22 

214.92 

221.25 

228.18 
217.65 
224.77 

209.51 
207.34 
247. 17 
292.715 

241.46 

213.75 
232.39 

229.85 
239.33 

217.58 
209.51 
265.19 

270 
221 
234.97 

274.35 
271.64 
271.26 
272.70 
272.31 
273.29 
273.38 

301.90 

309.23 
323.28 
336.45 


p 

;«4.87 

p 

332.64 

p 

329.27 

p 

300.53 

p 

299.23 

p 

291.57 

p 

278.47 

p 

277.56 

p 

263.77 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


MiLLifK  COUNTY— continued. 

Texark«ii«9  bench  mark  on  brick,  southeast  comer  Cotton  Belt  building,  on 
passenger  depot  spur. 

station 

top  of  rail,  center  of  union  station 

1  mile  east  of;  top  of  rail.  Nix  Creek  bridge 

4.5  miles  east  of;  top  of  rail  at  milepost  486 

1  mile  south  of;  rail-end  bench  6  feet  east  of  first  telegraph  pole  south  of  mile- 
post  489. 

1.5  miles  south  of:  rail-end  bench  8  feet  east  of  first  telegraph  pole  north  of 

milepost  489.5. 

2  miles  south  of;  rail-end  bench  6  feet  northeaqjt  of  milepost  490 

2.5  miles  south  of;  rail -end  bench  9  feet  east  of  milepost  490.5 

3  miles  south  of;  rail-end  bench  10  feet  north  of  milepost  491 

3.5  miles  south  of;  rail-end  beach  8  feet  east  of  milepost  491.5 

4  miles  south  of;  rail-end  bench  10  feet  southeast  of  milepost  492 

4.5  miles  south  of;  rail-end  bench  7  feet  north  of  milepost  492.5 

5  miles  south  of;  rail-end  bench  7  feet  north  of  milepost  493 

NEVADA  COUNTY. 

Bennett  Crossroad  •;  iron  post  at  southeast  comer  of  sec.  16,  T.  13  S.,  R.  22  W . . 

Hlaircity,  1.75  miles  southwest  of;  south  line  sec.  10,  T.  12 S.,  R. 20  W.,  iron  post 
75  feet  west  of  road  and  60  feet  north  of  Spring  Brahch. 

BodciiiVf  3  miles  southeast  of;  iron  post  on  north  side  of  road,  600  feet  south  of 
northeast  comer  of  sec.  16,  T.  14  S.,  R.  22  W. 

Bonsbton ;  iron  post  130  feet  north  of  track  in  £ .  De  Laughter's  yard 

top  of  rail,  center  of  station 


Cmmey^  0.12  mile  west  of;  quarter  comer  east  side  of  sec.  21,  T.  13  S.,  R.  20  W.,  iron 
post  80  feet  north  of  road. 

Centerrllle ;  iron  post  north  side  of  Hope-Camden  road  near  half-mUe  comer  on 
east  side  of  sec.  4,  T.  13  S..  R.  23  W. 

EmmettS  iron  post  130  feet  west  of  center  of  station,  25  feet  north  of  main  line 
St.  L.,  I.  M.  6i  S. 


-  top  of  rail,  center  of  station. 


Hempstead  County  line;  iron  post  east  side  of  road  at  southeast  comer  of 
sec.  33,  T.  13  S.,  R.  23  W. 

iron  post  south  side  of  road  about  0.25  mile  north  of  southeast  comer  sec.  16, 

T.  10  S.,  R.  23  W. 

See  Ccnterville. 

LanesburgfOJ)  mile  north  of;  ironpostatsoutheastcomerof  9ec.9,T.  I2S.,R.22W 

Ijlttle  i9Ilssoarl  RlTer^  St.  L.,  I.  M.  &  S.  bridge;  top  of  rail 

bottom  land \ 

bed  of  river i 

Little  Terre  Rouge  Creek^  St.  L.,  I .  M.  &  S.  crossing;  top  of  rail.  Bridge 
No.  719.  ' 


-  bottom  land  . 


Morris^  0.25  mile  north  of:  iron  post  at  southwest  comer  of  Caney  Church  cemetery, 
northwest  quarter  of  sec.  26,  T.  12  S.,  R.  21  W. 

Prescott«  4.5  miles  north  of;  Iron  post  at  northeast  comer  of  sec.  20,  T.  10  S.,  R. 
22W. 

5  miles  west  of.    See  Hempstead  Coimty,  Garland\'ille. 

6  miles  east  of;    iron  post  on  south  side  of  Prescott-Bluff  City  road,  near 

northeast  comer  of  sec.  17.  T.  11  S.,  R.  21  W. 

copper  tablet  of  north  meridian  monument  in  court-house  yard 

copper  tablet  of  south  meridian  monument  in  court-house  yard 

top  of  rail,  center  of  station 


Prescott-Blufr  City  road;  4  miles  north  of  Bluff  City,  iron  post  on  north 
side  of  road,  on  line  Ijetween  sees.  21  and  22,  0.25  mile  south  of  north  comer  T. 
11  S.,  R.  20  W. 

Befflster^  2  miles  southeast  of:  iron  post  on  county  line  east  of  road,  southwest 
comer  sec.  34,  T.  13  S.,  R.  23  W. 


K.  C.  S 

St.  L.  S.  W. 
St.  L.,  I.  M. 
St.  L..  I.  M. 
St.  L.,  I.  M. 
K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.  C.  S 

K.C.S 

K.C.S 

K.C.S 


U.S.O.S... 
U.S.  O.  S... 

U.S.O.S... 

U.  S.  G.  S... 
St.  L.,  I.  M. 
U.S.O.S... 

U.S.O.S... 

U.S.O.S... 

St.  L.,  I.  M 
U.S.O.S... 

U.S.O.S... 

U.S.O.S... 
St.  L.,  I.  M. 
St.  L.,  I.  M. 
St.  L.,  I.  M. 
St.  L.,  I.  M. 

St.  L.,  I.  M. 
U.S.O.S... 

U.S.O.S... 


&8 

<bS 
&8 


&S. 


&S. 


dcS. 

AS. 
AS. 

AS. 


U.S.O.S.... 

U.S.O.S.... 
U.  S.  0.  S... 
St.  L.,  I.  M. 
U.S.O.S.. 

U.S.O.S.. 


AS. 


R 
R 
R 
R 
P 


P 
R 
P 

P 

P 

R 
P 


R 
P 


P 
P 
R 
P 


Feet. 
304.39 

285 

299.1 

298 

350 

261.67 

267.28 

270.67 
279.71 
283.57 
277.42 
272.95 
282.90 
282.22 


372.603 
284.281 

371.770 

234.414 

236.1 

324.807 

338.563 

293.695 

297.1 
332.156 

346.295 


P  I  284.407 

R  I  210.9 

R  I  198 
R  172 
R    249.1 


240 
264.948 

376.770 

333.814 

319.057 
316.468 
326.2 
174.286 

232.156 
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Location. 


NEVADA  COUNTY— continued. 

Rosstoiv'ii^  southwest  of  crossroads  to:  iron  post  south  of  center  of  sec.  21,  T.  13 
8.,  R.  21  W. 

WIlllsTllle,  2  miles  east  of;  iron  post  at  junction  of  Rosstown-CoUese  Hill  and 
Camden-Texarkana  roads,  southeast  comer  of  sec.  16,  T.  14  8.,  R.  21  w. 

l¥oodlawii9 1  mile  southwest  of;  iron  post  north  side  of  road,  east  side  of  creek, 
500  feet  west  of  southeast  comer  sec.  14,  T.  14  8.,  R.  20  W. 

OUACHITA  COUNTY. 

Barbanif  2  miles  northeast  of:  iron  post  150  feet  east  of  road,  300  feet  northeast 
of  house  of  J.  n.  Benton,  at  half-mile  comer  on  south  line  of  sec.  26,  T.  11  8.,  R.  19  W 

Bearden i 

0.5  mile  north  of;  at  intersection  of  roads,  iron  post  at  northwest  comer  of 

sec.  35.  T.  11  S.,  R.  15  W. 

Bnena  Tlsia;  iron  post  75  feet  south  of  main  track  in  front  of  Mrs.  Martha  Sif- 
ford's  house. 

same 

pipe-stone  bench  30  feet  west  of  main  track,  360  feet  south  of  depot 

Camden ;  station 

same 

zero  of  gage,  Ouachita  River 

high  water,  1882 

low  water,  1899 

tablet  in  stone  near  northwest  comer  of  court-house 

cross  in  granite  sill  of  east  door  G.  L.  Ritchie's  store 

same 

' cross  on  second  step  at  west  entrance  of  court-house 

pipe-flange  bench  in  southwest  comer  of  Shlloh  (colored)  Methodist  Church 

yard. 

about  6  miles  west  of;  iron  post  at  fork  of  Camden-Texarkana  dirt  road,  sec. 

33,  T.  13  S..  R.  18  W. 

Clildester 

iron  post  about  180  feet  northeast  of  station  and  50  feet  east  of  track 

pipe-flange  bench  in  yard  of  Doctor  Tidwell 

IK>wllng 

Baffle  iVllllii 

Elliott^  pipe-flango  bench  at  southwest  comer  of  north  store  building 

Evans 

Finns  sCatlon 

iron  post  45  feet  west  of  track,  140  feet  north  of  railroad  crossing 

root  bench  in  water  oak  50  feet  east  of  track,  165  feet  north  of  store 

Jones  A  Frlsby  mlll^  St.  L.  S.  W.  R.  R.;  0.25  mile  north  of;  root  bench  in 
sweet  gum  100  feet  south  of  vacant  cabin 

Kemp^  2  miles  north  of;  iron  post  40  feet  west  of  Mrs.  Justice's  bam  lot  and  35  feet 
west  of  quarter  comer  between  sees.  22  and  23.  T.  1 1  8.,  R.  17  W. 

3  miles  northeast  of;  about  0.8  mile  east  of  Chapel  Creek;  iron  post  at  north- 
west comer  of  sec.  28,  T.  11  8.,  R.  16  W. 

Ijester^  6.50  feet  east  of  station;  plpe-flanf^  bench  50  feet  south  of  track 

iron  post  10  feet  cast  of  Lester  Lumber  Co.'s  office  and  post-offlce,  55  feet  west 

of  Iron  Mountain  track. 

Ijlberty « 2.5  miles  southwest  of;  iron  post  north  side  of  road,  300  feet  east  of  White 
Oak  Creek,  sec.  7,  T.  13  8.,  R.  19  W. 

UUey 

See  also  Onalaska. 

liafra,  3  miles  west  of;  iron  post  30  feet  north  of  Camden-Texarkana  road  on  prop- 
erty of  n.  L.  Lusby,  northeast  quarter  of  southeast  quarter  of  sec.  10,  T.  14  8.,  R. 
19  W. 

IHoro  Spur;  root  bench  in  red  oak  65  feet  east  of  track,  0.5  mile  north  of  water 
tank. 


Authority. 


U.S.G.8. 
U.  8.  G.  8 
U.S.  G.S. 


Class.  I 

I 


Eleva- 
tion. 


U.S.  G.S 

St.  L.  8.  W 

U.S. G.S 

U.S.G.8 

U.  8.  E 

U.S.E 

St.  L.  8.  W 

St.  L.,  LM.  AS 

U.S.  E 

U.S.E 

U.  8.  E 

U.S.G.8 

U.S.E 

St.  L.  8.  W 

U.S.E 

U.S.E 

U.S.  G.S 

St.  L.,  I.  M.  AS 

U.S.  G.S 

U.  S.  E 

St.  L.,  I.  M.  &S...... 

St.  L.  S.  W 

U.S.E 

St.  L.  S.  W 

St.  L.  S.  W 

U.S.  G.S 

U.S.E 

U.S.E 

U.S.G.8 

U.S.  G.S 

U.S.  E 

U.S. G.S 

U.8.G.8 

St.  L.S.W 

U.S.G.8 

U.S.E 

p 

P      i    362. 


I      P 


R 
P 
P 
R 
R 
P 
R 


I     P 


Feet. 
378. 707 


R 

P 


P 
P 
R 
R 
E 
E 
E 
P 
P 
R 
P 
P 


267.391 

227 
229.917 

287.784 

287.610 
282.201 
120 

155 
71.09 

117.09 

73.42 

199.627 

133.503 

13L37 

199.313 

138.514 

137.283 


230.838 

230.362 

135 

139 

254.036 

202 
R     I    137 
P      I     144.054 
P  142.368 

P      I    277.158 


143.367 


144.023 


113. 762 
120.208 


P  218.682 

R  126 

263.566 
186.717 
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Location. 


UTTLE  RIVER  COUNTY— Continued. 


Wilton,  0.6  mile  south  of;  rail-end  bench  7  feet  north  of  mllepost  463.5 

1.1  miles  south  of:  rall-cnd  bench  12  feet  south  of  milepost  4<i4 . .  /. 

White  Cllffii.    See  Little  River. 

Wlnthrop,  3.25  miles  north  of:  rail-end  bench  8  feet  northeast  of  milepost  446 . . 

2.75  miles  north  of;  rail-end  bench  12  feet  east  of  milepost  446.5 

2.2.5  miles  north  of:  rail-end  bench  15  feet  northeast  of  milepost  447 

1.75  miles  north  of;  rail-end  bench  10  feet  north  of  milepost  447.5 

1.25  miles  north  of;  rail-end  bench  8  feet  north  of  milepost  448 

0.75  mile  north  of;  rail-end  bench  6  feet  north  of  milepost  448.5 

0.25  mile  north  of;  rail-end  bench  20  feet  north  of  second  telegraph  pole  north 

of  milepost  449. 

0.25  mile  south  of;  rail-end  bench  south  of  milepost  449.5 

0.75  mile  south  of;  rail-end  bench  7  feet  north  of  milepost  450 

1.25  miles  south  of;  rail-end  bench  8  feet  north  of  milepost  450.5 

1.75  miles  south  of;  rail-cnd  bench  8  feet  north  of  milepost  451 

2.25  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  451.5 

2.75  miles  south  of;  rail-end  bench  10  feet  southwest  of  first  telegraph  pole 

north  of  milepost  452. 

3.25  miles  south  of;  rail-end  bench  10  feet  south  of  milepost  462.5 

.  MILLER  COUNTY.  | 


Authority. 


Cameron  JVUliM 

Clipper  surltcli;  top  of  rail  at  switch  block  . 

grouna 

Garland 

zero  U.  S.  E.  gage 

high  water,  1892 


-  pipcstono  bench  on  right  bank  of  Red  River,  1,040  feet  southwest  of  depot.  | 
80  feet  west  of  main  track.  » 


St.  L.  S.  W, 
St.  L.,  L  M. 
St.  L.,  L  M. 
St.  L.  S.  W . 

U.  S.  E 

U.S.E 

U.S.  E 


<&S. 

&8. 


—  pipestone  bench  at  northwest  corner  of  section  house. 

—  pipestone  l)ench  at  section  house  of  St.  L.  S.  W.  R.  R. 


Genoa ' 

Monian,  3  miles  east  of;  top  of  rail  at  milepost  474 

3  miles  east  of;  ground  at  milepost  474 

top  of  rail ,  center  of  station 

ground  at  station 

1  mile  west  of;  top  of  rail  at  milepost  478 

1  mile  west  of:  ground  at  milepost  478 

3  miles  west  of;  top  of  rail  at  milepost  480 

3  miles  west  of;  ground  at  milepost  480 

mandevllle,  1  mile  east  of;  l)ed  of  McKlnney  Bayou 

top  of  rail,  center  of  station " 

Ravana,  1.4  miles  north  of;  rail-end  l)enoh  15  feet  west  of  milepost  511 

0.9  miio  north  oi ;  raiM'nd  l)ench  15  feet  west  of  milepost  511.5 

0.4  mile  north  of;  rail-end  Ijench  northwest  of  first  telegraph  pole  south  of 

milepost  512. 

rail-end  bench  15  feet  west  of  milepost  512.5 

0.6  mile  south  of;  rail-end  lx»nch  15  feet  west  of  milepost  513 

1.1  miles  south  of;  rail-end  bench  15  feet  west  of  milepost  513.5 

1.6  miles  south  of:  rail-ond  bench  15  feet  west  of  first  telegraph  pole  south  of 

milepost  514. 

2.1  miles  south  of:  rail-end  bench  05  feet  southwest  of  second  telegraph  pole 

south  of  milepost  514.5. 

2.6  miles  south  of:  rail-end  bench  30  feet  northeast  of  milepost  515 

3.1  miles  south  of;  rail-end  bench  8  feet  west  of  first  telegraph  pole  north  of 

milepost  515.5. 


U.  S.  E 

U.  S.  E 

St.  L.  S.  W. 
St.  L.,  1.  M. 
St.  L..  L  M. 
St.  L.,  L  M. 
St.  L.,L  M. 
St.  L.,  L  M. 
St.  L.,  L  M. 
St.  L.,LM. 
St.  L..L  M. 
St.  L..  1.  M. 
St.  L..L  M. 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S....... 

K.C.S....... 


;  Class. 


6i8. 
&S. 
&8. 
&8. 
&8. 
&S. 
&8. 
&8. 
&8. 
6i8. 


K.C.S 
K.C.S 

K.C.S, 
K.C.S 
K.C.S 
K.C.S 
K.  C.  S 
K.C.S 
K.C.S 

K.C.S 
K.C.S 
K.C.S 
K.  C.  S 
K.C.S 
K.C.S 

K.C.S 


Eleva- 
tion. 


Feet. 

316.52 

318.90 


p 

319.60 

p 

324.38 

p 

322.04 

p 

312.53 

p 

318.25 

p 

319.84 

p 

318.90 

R 
R 
R 
R 
E 
E 
P 

P 
E 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
P 
P 
P 

P 
P 
P 
P 


324.97 
318.04 
335.03 
327.87 
306.93 
300.11 

296.99 


390 

264.5 

253 

233 

203.16 

231.64 

231.397 

230.699 

230.80 

366 

264.1 

253 

268.6 

266 

2()5.9 

259 

266.6 

258 

263 

308.5 

258.31 

233.04 

228.72 

248.54 
231.95 
214.65 
216.67 

236.16 

226.57 
205.28 
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Altitudes  in  southern  ^rJtanAM— CoDtinued. 


Location. 


Authority. 


SALINE  COUNTY. 

Benton 

Iron  post  In  depot  yard  of  Iron  Mountain  Railway 

— —  cross  on  iron  rail  in  garden  inclosure  east  of  depot 

Bl|(  Lake  siatlon;  top  of  rail,  center  of  station 

Ferrell  station;  top  of  rail,  center  of  station 

JHensley ;  top  of  rail,  center  of  station 

Jelfbrson  County  line;  top  of  rail 

Pnlaekl  County  line;  top  of  rail 

Saline  River;  cross  on  top  of  stone  pedestal  at  north  end  of  west  abutment  of 

St.  L.,  I.  M.  AS.  bridge. 
Tnuikirood;  top  of  Iron  rail  at  northeast  comer  of  lot  in  front  of  O.  U.  Winter's 

hotel. 
Woodeon;  top  of  rail,  center  of  station 


SEVIER  COUNTY. 


Ben  Iiomondf  town  well 

Bronrnetovrn 

Burllnsame;  rail-end  bench  10  feet  north  of  first  telegraph  pole  south  of  mile- 
post  438.5.  ^ 

Be  Queen,  2.8  miles  north  of ;  rail-end  bench  30  feet  north  of  mllepost  430.5 

2.3  miles  north  of;  rail-end  bench  20  feet  northwest  of  milepost  431 

1.8  miles  north  of;  rail-end  bench  65  feet  north  of  third  telegraph  pole  north 

of  milepost  431.5. 
1.3  miles  north  of;  rail-end  bench  10  feet  south  of  first  telegraph  pole  south  of 

milepost  432. 
0.8  mile  north  of;  rail-end  bench  10  feet  northwest  of  milepost  432.5 

0.3  mile  north  of;  rail-end  l)ench  8  feet  west  of  first  telegraph  pole  south  of 

milepost  433. 

0.2  mile  south  of;  rail-end  l)ench  6  feet  east  of  milepost  433.5 

0.7  mile  south  of;  rail-end  bench  20  feet  north  of  milepost  434 

1.2  miles  south  of;  east  end  north  abutment  bridge  No.  435 

1.7  miles  south  of;  rail-end  bench  90  feet  south  of  milepost  4.15 

2.2  miles  south  of;  rall-ond  bench  10  feet  west  of  milepost  435.5 

2.7  miles  south  of;  rail-end  bench  20  feet  west  of  4.36 

3.2  miles  south  of;  rail-end  l)cnch  12  feet  northeast  of  milepost  436.5 


St.L.,I.M.4Sc£ 

U.8.0.S 

U.S.E 

St.L.,I.M.<b£ 
St.L.,I.M.A£ 
St.L.,I.M.4cS 
St.L.,I.M.&S 
St.L.,I.M.A£ 
U.S.E 

U.S.E 


St.L.,I.M.<SrS. 


Class. 


Eleva- 
tion. 


R 
P 
P 
R 
R 
R 
R 
R 
P 

P 

R 


Veatch. 
Veatch. 
K.C.S.. 


K.C.S.. 
K.C.S.. 
K.C.S.. 

K.C.S.. 

k.c.s.. 

K.C.S.. 


-  3.7  miles  south  of;  rail-end  Iwnch  15  feet  east  of  milepost  4.37. 


Glliiiani,  2.2  miles  north  of;  rail-end  bench  20  feet  south  of  milepost  419 

1.7  miles  north  of;  rail-end  bench  12  feet  south  of  milepost  419.5 

1.2  miles  north  of;  mil-end  bench  50  feet  north  of  mi'epost  420 

0.7  mile  north  of;  rail-end  bench  7  feet  northeast  of  third  telegraph  pole  north 

of  milepost  420.5 

0.2  mile  north  of;  rail-end  bench  60  feet  north  of  first  telegraph  pole  south  of 

milepost  421. 

northwest  comer  of  north  pedestal  of  east  pair,  waie*  tank 

0.3  mile  south  of;  rail-end  bench  8  feet  south  of  milepost  421.5 

0,8  mile  south  of:  mil-end  bench  10  feet  southwest  of  first  telegmph  pole  south 

of  milepost  422. 

1.3  miles  south  of;  rull-ond  bench  40  feet  north  of  milepost  422.5 

1.8  miles  si^uth  of;  rail-<Mid  bench  20  feet  south  of  first  telegmph  pole  north  of 

milepost  423. 

2.3  miles  south  of;  rail-end  bench  25  feet  northwest  of  milepost  423.5 

2.8  miles  south  of;  rail-end  l>ench  .30  feet  north  of  first  telegraph  pole  south  of 

milepost  424. 
Horatio,  3.1  miles  north  of:  mil-end  bench  10  feet  north  of  first  telegmph  pole 

north  of  milepost  437.5. 
2.6  miles  north  of;  raiU'u*!  bench  10  feet  west  of  first  telegraph  pole  south  of 

milepost  438. 
2.1  miles  north  of;  rail-end  bench  10  feet  north  of  first  telegraph  pole  south  of 

milepost  4.38.5. 


K.C.S. . 
K.C.S. . 
K.C.S. . 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 


K.C.S. 


K.C.S. 
K.C.S. 
K.C.S. 

K.C.S. 
K.C.S. 

K.C.S. 
K.C.S. 


!  K.C.S. 
K.C.S. 
K.C.S. 


Feft. 

280 

298.426 

298.411 

250 

253 

253.5 

244 

251.6 

282.373 

291.952 

249 


A 

475 

A 

400:1: 

P 

450.03 

P 

451.67 

P 

425.58 

P 

421.67 

P 

398.00 

P 

391.67 

P 

377.87 

P 

379.65 

P 

353.26 

P 

355.42 

P 

357.26 

P 

366.20 

P 

397.69 

P 

434.52 

P 

468.62 

P 

810.59 

P 

815.16 

P 

800.09 

P 

790.32 

P 

750.73 

P 

747.614 

P 

745.43 

P 

736.91 

P 

'  732.39 

P 

711.17 

P 

697.86 

P 

670.87 

P 

498.71 

P 

484.16 

P 

450.03 

ALTITUDES    IN    ABKAlfSAS.  ' 

Altitudes  in  aauthem  ArJcaumj^—Coniinued. 


863 


Lo&ation. 


Autbortt^. 


scviEK  rouNTT— cflntfnuwl. 

HomtlOf  1.6  miles  north  of;  rail-end  bench  8  feet  we^C  <}F  mlt^po^e  431) 

1.1  miles  north  of;  raU-«nd  bench  10  feet  west  oJ  iii  Elepoi^t  139.5, . , „..„.. 

0.6  mile  north  of;  rail-end  bench  5  feet  south  of  niUepost  4m .,.,,..,.. 

0.1  mile  north  of:  rail-end  bench  5  feet  south  of  tiillepo»t  4*1,5 ' 

0.4  mile  south  of;  rail-end  bench  8  feet  west  ol  mitf po«c  44L . . . , . , ,.,-„., 

0.9  mile  south  of:  rail-end  bench  20  feet  south  of  flnt  telwmph  pole  north  of 

milepost  441.5. 


—  1 .4  miles  south  of;  rail-end  bench  8  feet  northeast  of  mtlefinst  442, . , * , . 

—  1.9  miles  south  of;  rail-end  bench  10  fii-t  jinrthiwat  of  mll^fptint  442.5.  „.*,.  .^ .' 

—  2.4  miles  south  of;  rail-end  bench  6  tet^t  nortbruBt  of  milepoit  443. ........... ' 

—  2.9  miles  south  of;  rail-end  bench  15  feet  southeafxt  of  final  teUwniph  pole  south 

of  milepost  443.5. 


Neal  SpriDKs;  rail-end  l>ench  8  feet  northeast  of  mlW*po3i  442. ......».,., . 

Pullman,  2.8  miles  north  of;  rail-end  bench  20  feet  soulh  &f  mllepaat  124.5. 
2.3  miles  north  of:  rail-end  bench  15  feet  south  of  niiWpost  *2a. 


•  1.8  miles  north  of;  rail-end  bench  45  feet  south  of  mlleposi  425,5, 


1.3  miles  north  of;  rail-end  bench  12  feet  north  of  sreond  teliwniph  pole  north  i 

of  milepost  426. 


-  0.8  mile  north  of;  rail-end  Iwnch  90  feet  south  of  mllepojii  42fl,5. 


C.S. 
C.  S. 
C,S, 
C.S. 

r.3. 

C.S. 

C.S. 
C.S. 
C.S. 
C.S, 

C.S. 
C.S, 
C.S. 

C.S, 
C.S. 

C.S. 
C.S. 

C.S. 
C.8. 
C.  ft. 
C.S. 

C.S. 
C.S. 


0.3  mile  north  of;  rail-end  bench  20  feet  north  of  (Irsi  teWraph  pole  north  of 

milepost  427. 

0.2  mile  south  of ;  rail-end  bench  95  feet  south  of  mll^po^  4S7h5 

0.7  mile  south  of;  rail-end  bench  35  feet  north  of  iitllepost  428 

1.2  miles  south  of;  rail-end  bench  15  feet  south  of  mllepoAt  428.5, . , 

1.7  miles  south  of;  rail-end  bench  25  feet  south  of  mllppoBt  429. ...,., 

2.2  miles  south  of;  rail-end  bench  10  feet  west  of  uiilppost  ^&.o. ..,,,,. 

2.7  miles  south  or,  rail-end  bench  12  feet  east  ol  inllepoft  430 „ , , ,  j 

"l 

UNION  COUNTY. 

Carfflle ^._ _ j,,./  A,  9. 

Champaenolle.    See  Ouachita  River,  Champagnnlle. 

Eldorado  a ^ i  A.  8 . 

Johnson  Spring,  250  foot  above;  root  bench  In  perslnimon  n  f«l  north  of  miin^,     U. 
500  feet  south  of  Langford's  house. 

Jonction  City _ , ^ , , . .    A.  S 

Ouachita  River,  \kk  ^NHs.'i-LcjaBUNA  Line;  plpc-^flangi?  b^^nch  292  leet  from     L*  S  E 
right  bank  of  n  vi  r  jut  1  -i^im  feel  l>elo w  smiUl  Cflbiji  on  left  bonk. 

Bayou  Lapile,    mMenhn ve;  plpeaton*^  t^'nch  in  wtiod*  250  f4H«t  west  of  river. , .    I" 

Caney  M  *rii:  L*srJlNO;  pipestone  l>ench  115 feet  from  righi  bank  and  05  feel     V 

west  nf  dtiiatl  drain.  I 

Cabkyvjllk;;  pi pestonn  bench  on  lane  525  feet  south ftiat  of  rivenrnd  «12  fwt  i  U  S  E 

south  ol  wiJ^bou*!*'. 


S,  E. 


river,  on  slough 
Fletchers  Landing;  high  water,  1S94 v 


CtAM$. 


a.  E ,....1 


Cstk^  aONOll£;  zero  of  gage ...„.,_ ., ,.    L-.  B.  E 

high  wn  t**r,  lftS3 ....,..., t'^  S,  E .,..*.  J 

plpestoni^  Itencli  500  feet  from  river  in  fork  of  valley  near  slofp ....,,,.,.. 

3.5  iniltFA  lipldw ;  pipestone  bench  south  side  of  htAln  fleJdj  1,500  feet  from  riv(^r. 

ELtK>HAt»o  Lxa  ht.vo ;  pipestone  bench  In  yard  of  H.  T,  Goodwin . . .  „ , , 

EUTAW  Shoals,  1,800  feet  below;  pipestone  oeiich  in  wonds  30i)  U^t  west  of 


S.E.. ...J 

5.  E .., I 

6.  E j 


S.  E. 


U.S.  E. 


,(k)0  frt?r  1  N'luw  :  pipestone  bench  in  edge  of  woods  on  east  side  of  field  130  feet 

south  of  river. 

Franklin  Bayou;  root  bench  2.000  feet  above  mouth.  30  feet  from  river 

800  feet  northwest  of  mouth  of;  pipestone  bench  400  feet  southwest  of  river. . . 

(iRAND  Mary  Landing,  f)50  feet  above;  root  bench  in  white  oalc  300  feet  from 

river. 

a  From  profile  m  office  of  Arkansas  Southern  lluilwuy  Company,  which  starts  at  Camden  with  an  elevation  of  141  feet. 


U.S.  E.... 
U.S.  E.... 
U.S.  E.... 


P 
P 
P 
P 
P 
F 

P 
P 
P 

P 

P 
P 
P 
P 
P 

P 
P 

P 
P 
P 
P 
P 
P 


K 
P 

R 
£ 

P 
t 


K 
E 
P 
P 
P 
P 

E 
P 

P 
P 
P 


lion. 


Fief. 

41&3D 
39a.  10 

36a  ei 
341,  ai 

32178 

304.73 

m.^ 

3M.0S 
302,  ST 

a04.74 
«32.n> 

027.  ]« 
Ql^S 

575l33 
fi4(L20 

544.  SS 
579u45 
5fifkS6 
531, 6i 
4^.71 
463.  Q« 


21« 


lOe.777 

104 
04  56 

01.353 
0&73 

8Keg5 

—17,  as 

97.24 
Or.3§9 

S7.m* 
71344 

89.30 
84.299 

80.402 
74.209 
05.790 
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Altitudes  in  sovJhem  Arkansas — Continued. 


LocMlon. 


I 


Authority. 


UNION  COUNTY— continued. 

OuaclilUi  Rlver^  Tacks  Islani>,  opposite  lower  end  of;  pipcstone  bench  on     U.  S.  E.. 
old  road  300  feet  south  of  river. 

Lake  Landing,  800  feet  below;  pipestone  bench  50  feet  east  of  Pools  Bayou     U.  S.  E . . 

and  250  feet  southwest  of  Ouacnita  River. 

Ouachita  Belle  Landing,  650  feet  southwest  of;  pipestone  bench  575  feet     U.  S.  E.. 

south  of  road. 

Pigeon  Hill  Landing;  pipestone  bench  250  feet  south  of,  150  feet  west  of     U.  S.  E.. 

warehouse. 

Smackover  Creek;  pipestone  bench  on  right  bank,  80  feet  below  mouth  of      \5.ir,.  E. . 

creek. 

Wilmington;  high  water,  1882 U.  S.  E.. 


Class. 


Eleva- 
tion. 


Feet. 
77.928 

58.991 

64.246 

8L168' 

86.477 

94.45 


ALTITUDES  IN    NORTHERN  LOUISIANA. 


AVOYELLES  PARISH. 

Atdtafalaya  River,  Water  Valley   Landing;  pipestone  bench  on   Tom 
Carruth's  plantation. 

Bayou  de«  Glalneii,  Lemoines  Ferry,  1   mile  above;  root   l)ench  in  locust 
115  feet  from  Tony  Lien's  dwelling. 

115  feet  above;  root  bench  in  chinaberry  on  left  bank 


A^oreauville,  Rabelais  plantation;  copper  bolt  in  chimney  of  cabin  100 

feet  from  bayou. 

Pavey  plantation-  copper  bolt  in  chimney  of  cabin  of  Bazil  Francois,  0.3 

mile  southeast  of  Hamburg,  200  feet  frohi  bayou. 

Norwood  plantation;  copper  bolt  in  chimney  of  cabin  about  575  feet  east 

of  llarlands  Bayou. 

Bayou  CliocUivi>  L.  R.  &  N.  bridge;  sec.  8,  T.  1  N.,  R.  3  E.,  top  of  stringer... 

bank  of  bayou 

bed  of  bayou 

Bordelon  vllle;  grade,  center  of  station 

Bunkle;  grade,  center  of  station 


CocoTllle;  root  bench  in  black  locust  156  feet  southeast  of  Avnes  Collar's  resi- 
dence. 

Cyprenv  Bavoii,  southeast  bank  of;  root  bench  in  pecan  165  feet  northeast 
of  Mansura-Moreauville  road. 

ESfSfbend  pont-ofilee;  root  bench  in  locust  at  foot  of  levee  opposite  store 

Grand  l«Ie;  ground  at  summit | 

grade  at  summit ; 

Hambupfff  0.3  mile  southeast  of:  on  Pavey's  plantation,  copper  bolt  in  chimney 
of  cabin  of  Bazil  Francois  200  foet  from  Bayou  des  Glaises. 


Hessmer;  grade,  center  of  station 

JVIanvura;  copper  bolt  in  northwest  pier  of  gallery  of  David  Siess's  store 

near  southern  limits;  copper  bolt  in  chimney  of  Mme.  V.  Claude's  residence. 

T.  &  P.  crossing 

east  of  summit  of  Coutee  des  G  rues 


JVIarlc«¥llle;  north  end,  root  bench  in  chinaberry  in  front  of  Dr.  Mix's  residence. . 

niarkvTllle-Barbln  Landtnis  road;  Bize's  gin,  800  feet  north  of;   root 
bench  in  pin  oak. 

Bordelon  store,  in  front  of  root  bench  in  west  side  of  most  northerly  china- 
berry. 

Mrs.  Frame's  hou.so,  in  front  of;  root  Ijench  in  pin  oak 


IlloreauTlll«9   Rabelais  plantation;  copper  bolt  in  chimney  of  cabin  100  feet 
south  of  Bayou  des  Glaises. 

Bed  Flvtai  poKt-ofnee^  1  mile  below;  root  bench  in  sycamore  165  feet  north  of 
cabin  occupied  by  Philip  Bankes  on  William  Perkins's  place. 

Bed  Blver,  Barbin    Landing;   pipe-flange  l)ench  in  comer  of  yard  at  resi- 
dence. 130  foet  southwest  of  warehouse. 

root  bench  in  cottonwood  165  feet  from  river,  6.5  feet  west  of  warehouse. 


U.  S.  E.. 

U.  S.  E.. 

U.  S.  E.. 
U.S.  E.. 

U.S.  E.. 

U.  S.  E.. 

L.  R.  &  N. 
L.  R.  AN. 
L.  R.  <t  N. 
L.  R.  A  N . 
T.  &  P.... 
U.S.  E... 

U.S.E... 

U.  S.  E... 
L.  R.  AN. 
L.  R.  AN. 
U.S.  E... 

L.  R.  A  N. 
U.S.  E... 
U.S.  E... 
L.  R.  A  N. 
L.  R.  AN. 
U.  S.  E.. 
U.S.E. . 

U.S.  E.. 

U.S.  E.. 
U.S.  E.. 

U.S.  E.. 

U.S.  E.. 

U.S.  E.. 


P 
P 


Feet. 
42. 712 


53.959 


56.558 
61.255 


55.095 
50.515 


R 

63.4 

R 

51 

R 

36 

R 

50.4 

R 

65.7 

P 

72.541 

P 

50.670 

P 

63.156 

R 

83 

R 

71 

P 

55.695 

R 

78.2 

P 

76.422 

P 

79.686 

R 

78.3 

R 

83.4 

P 

81.572 

P 

77. 711 

P 

81.780 

P 

79.324 

P 

61.255 

P 

49.050 

P 

57.980 

P 

56.992 

I 
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Location. 


Authority. 


Class. 


OUACHITA  couifTY— continued. 

Offamaiv,  1.5  miles  east  of;  root  I  ench  in  white  oak  65  feet  north  of  track,  1.90U 
feet  below  milepost  352,  6  telegraph  poles  north  of  wagon-road  crossing. 

0.6  mile  below;  root  bench  in  sweet  gum  65  feet  west  of  track,  450  feet  south 

of  trestle  853.  ^ 

Onalavka;  iron  post  600  feet  southwest  of  station,  8  feet  southwest  of  mile- 
post  329. 

OuaclilUi  River,  Beech  ITill;  pipe-stone  bench  at  foot  of  hill.  328  feet  north- 
west of  shanty  on  top. 


-  Frenchport;  high  water,  1895. 


U.S.E 

U.S.E 

U.S.G.S.. 
U.S.E 

U.S.E 

U.S.E 


-  pipe-flange  bench  on  knoll  400  feet  from  river,  300  feet  south  of  old 

dwelling.  I 

-  pipe-flange  bench  between  gum  trees  near  old  dwelling,  500  feet  from  I  U.  S.  E — 


river. 

Newport  Landing;  high  water,  1882 

root  tench  in  largest  sweet  gum,  30  feet  northwest  of  upper  warehouse. 

Pedron  wood  yard;   pipe-stone  l.ench  200  feet  from  right  bank  of  river  and 

30  feet  from  old  railroad  track. 

Treadawavs,  0.3  mile  below  Camden;  pipe-stone  bench  in  yard  of  residence. 

Walnut  Hill,  80  feet  from  foot  of;  pipe-stone  bench  80  feet  from  bayou... 

Smackover  Creek.  St.  L.  S.  W.  crossing;  root  bench  in  holly  50  feet  from 
left  bank,  65  feet  south  of  track. 

8f  eplienv 

330  feet  north  of  station ;  root  bench  in  pine  65  feet  west  of  track,  in  front  of  gin . 

pipe-stone  bench  in  northeast  comer  of  yard  of  hotel  belonging  to  Mrs.  Boggs. 

Tivo  Bayou,  St.  L.  S.  W.  crossing;  root  bench  in  sweet  gum  40  feet  east  of 
track,  200  feet  south  of  south  end  of  trestle. 

Tandnzer,  2.5  miles  southwest  of;  Vailroad  spike  in  milepost  334 

3.5  miles  northwest  of;   iron  post  12  feet  southeast  of  James  Dunn's  old  store 

building,  in  southwest  part  of  sec.  13, 0.125  mile  north  of  line,  T.  12  S.,  R.  17  W. 

IVyioe;  iron  post  800  feet  south  of  Mrs.  Allen's  house  and  800  feet  south  of  inter- 
section of  Chides ter-Wyloe  dirt  road  with  Arkansas  Mill  Co.'s  tram,  T.  11  8.,  U. 
18  W. 

PIKE  county. 

Antolne,  3  miles  south  of;  iron  post  at  west  side  of  military  road,  in  sec.  33,  T. 
8S.,R.23  VV. 

Antotne  Creek,  A.  S.  W.  bridge;  ted 

east  bank 


Datiiy;  bronze  tablet  In  large  bowlder  30  feet  southeast  of  Dr.  Phillips's  store. 
Dellc^ht .' 


JKIrby,  center  of  town;  aluminum  tablet  in  brown  sandstone  rock  opposite  post- 
office,  northeast  corner  of  cross  streets. 

Ijancfley,  0.5  mile  east  of;  iron  post  at  southwest  comer  of  crossroads  running 
through  Fancy  Hill  and  Star  of  the  West. 

flopewell  Church,  sec.  10,  T.  8  S.,  R.  24  W 

lilnsle,  2  miles  southeast  of;  iron  post  at  crossroads  by  log  bouse.  0.25  mile  south 
of  log  railway. 

IjodI,  5  miles  west  of;  Iron  post  in  corner  of  field  on  main  road,  at  sign  '*  Free  Will 
Church  1.5  miles,"  and  on  section  line  0.25  mile  south  of  section  comer. 

murrreesboro,  6  miles  west  of;  iron  post  90  feet  north  of  old  military  road  sec. 
21,  T.  8S.,  R.26  W. 


-  aluminum  tablet  in  east  wall  of  court-house. 


Pike  City;  iron  post  at  northwest  comer  of  platform  of  Frank  Pennington's 
general  store. 


-  station . 


Rook  Creek,  1,000  feet  west  of  post-office;  bronze  tablet  in  huge  brown  sand- 
stone bowlder  at  edge  of  creek. 

HVllson,  in  front  yani  of  post-office;  aluminum  tablet  in  blue-gray  siliceous  sand- 
stone. 

WoirCreek,  post-office;  iron  post  20' feet  north  of  building 


-  A.  S.  W.  bridge;  in  southwest  quarter  of  southwest  quarter  of  sec.  34,  T.  7 
S.,  R.  24  W. 


U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

St.L.S.W. 

U.S.E 

U.S.E 

U.S.E 

U.S.G.S.. 
U.S.G.S.. 

U.S.G.S.. 


U.S.G.S. 

A.S.W... 
A.S.W... 

U.S.G.S. 
A.S.W... 
U.S.G.S. 


U.S.G.S.. 


A.S.W 

U.S.G.S... 

U.S.G.S... 

U.S.G.S... 

U.S.G.S... 
U.S.G.S... 

A.S.W 

U.S.G.S... 

U.S.G.S... 

U.S.G.S... 
A.S.W 


E 
P 
E 

£ 
P 
P 

R 
P 
P 
P 

P 
P 


Eleva- 
tion. 


Feet. 

232.  sn 

188.037 

129.885 
92.951 

94.78 
122.990 

113.999 

104.88 
99.386 
102.26 

115.05 
90.271 
182.519 

221 

233.632 
235.660 
108.787 

110.41 
118.813 

223.858 


324.980 


R 

228 

R 

265 

P 

628.544 

R 

351 

P 

665.693 

P 

787.101 

R 

414 

P 

540.970 

P 

869.420 

P 

654.197 

P 

366.376 

P 

658.815 

R 

665 

P 

535.418 

P 

803.87 

P 

515.039 

R 
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Autbority. 


Class. 


Eleva- 
tion. 


BIENVILLE  PARISH— continued. 

Ringgold;  top  of  rail,  center  of  station 

1  mile  south  of,  0.25  mUe  south  of  northwest  comer  of  sec.  10,  T.  15  N.,  R.  9  W.; 

summit  between  Brushy  and  Grand  bayous. 

Taylor 

pipestone  bench  in  gin  yard,  58  feet  south  of  track 

Thomas  vtaf  Ion , 

BOSSIER  PARISH. 

Alden  Bridge;  pipestone  bench  in  hotel  yard,  260  feet  west  of  track,  400  feet  north- 
east oistation. 

1.3  miles  south  of;  root  bench  in  post  oak  east  of  track,  130  feet  south  of 

milepost  433. 

Antrim;  root  bench  in  pine  east  of  track,  80  feet  south  of  milepost  424 

Arkanna;  root  bench  in  red  oak  east  of  track,  1  telegraph  pole  north  of  State  line. 

At kln«;  grade,  center  of  station .» 

Benton^  2  miles  north  of;  root  bench  in  post  oak,  165  feet  south  of  milepost  435 . . 

pipestone  bench  in  northeast  comer  of  section-house  yard 

Bodcau;  top  of  rail,  center  of  station 

pipestone  bench  in  Oliver  Williams's  yard,  80  feet  south  of  track 


BoUnger.  0.5  mile  north  of;  root  bench  in  white  oak  east  of  track,  8  telegraph 
poles  north  of  milepost  419. 

Boraler  €lf y;  pipestone  bench  in  yard  of  Mrs.  M.  D.  C.  Cane 

St.  L.  S.  W.  crossing 

v.,  S.  &  P.  bridge;  "  X  "  on  anchor  bolt  on  first  pier  at  east  end 

Brow^nlee  vtatfon,  0.5  mik>  north  of;  root  bench  in  elm  130  feet  east  of  track, 
4.5  telegraph  poles  south  of  milepost  445. 

0.5  mile  south  of;  root  bench  in  elm  east  of  track  at  trestle  90 


Clialk  Ijevel;  grade,  center  of  station 

Cnrtlv;  grade,  center  of  station 

Cnrtiv  povf-ofllce,  1,000  feet  south  of;   root  bench  in  cottonwood,  650  feet 
east  of  Red  River. 

Blm  Grove;  grade,  center  of  station 

Harrey;  grade,  center  of  station , 

JHangliton;  top  of-  rail,  center  of  station 

pipestone  bench  in  J.  T.  Edwards's  yard , 


JHugiievv  1.5  miles  north  of;  root  bench  in  post  oak  west  of  track,  2.5  telegraph 
poles  south  of  milepost  429. 

Hunter;  gfade,  center  of  station 

Ninock;  grade,  center  of  station 

Plain  Dealing;  pipestone  bench  325  feet  north  of  depot,  60  feet  west  of  track.. . 

Poole;  grade,  center  of  station 

Red  River;  Albans  Canal  No.  1,  80  feet  from  south  side  of;  pipestone  bench, 
450  feet  from  river. 

Benoit  Bayou,  420  feet  above;  pipestone  bench  on  leveeinfrontof  T.J.Vance's 

house. 


-  Boone  Bend,  head  of;  pipestone  bench  opposite  Harrow  part  of  neck  and  128 

feet  from  river. 

-  Curtis;  high  water,  1892 

1,000  feet  south  of;  root  bench  in  cottonwood  650  fet^t  east  of  river  . . . 


S.,  L.  B.  AS. 
S.,  L.  B.  &  S  . 


v.,  S.  &  P. 


•  Dutch  John  I^ake;  pipestone  l)ench  between  lake  and  river,  320  feet  above 
Fuller  inlet. 

■  Gilmer  Landing;  2.400  feet  above;  pipestone  l)ench  on  top  of  bluff  just  below  i 
Fuller  outlet.  I 


1,000  feet  above;  pijx^stone  lx»nch  at  Dr.  Vance's  residence  . 


■  Hurricane  Bluff;  O.O  mile  above  mouth  of  Old  River,  80  feet  from  left  bank. 

pipestono  iMMioh  at  n^sidenre  of  Wult<»r  Ivory 

• 1,0(»0  feet  above  niouthof  bayou;  at  topof  bossof  standard  bench-mark 

pipe,  1,650  feet  from  river.' 


R 
R 


U.  S.  E 

S.,  L.  B.  «t  S 

U.S.E  

U.S.E 

U.S.E 

U.S.E 

L.R.&N 

U.S.  E 

U.S.E 

V.,S.iS:P 

U.S.E 

U.S.E 

U.S.  E 

L.R.&N 

u.a  E 

U.S.E 

U.S.E 

L.R.&N 

L.  R.&^ 

U.S.E 

L.R.&N 

L.R.&N 

V.,S.&  P 

U.S.E 

U.S.E 

L.  R.&N 

L.R.&N 

U.S.  E 

L.R.&N 

U.S.  E 

U.S.E 

U.S.  E 

U.S.  E 

U.S.E 

U.S.E 

U.S.E 

U.S.  E 

U.S.E 

U.S.  E 

U.  S.  E 

U.S.E 

p 
p 

R 
P 
P 
R 
P 
P 

E 
R 
P 
P 


R 
R 
R 
•  P 
P 


R 
E 


Feet. 

274 

294 


R    227 
P   I  218.260 
R    252 


212.468 

255.732 

245.534 

150.7 

213.359 

210.067 

206.1 

203.713 

839.501 

170.70 
175.1 
186.250 
172.314 


P    172.889 
R    173.7 

R  I  163.7 
P    166.385 


155.2 

159.7 

239.9 

236.759 

219.553 


R    153.7 
R  I  150.7 
P    260.415 
148.7 
200.98 


181.69 

181.739 
203.60 


£ 

171.12 

P 

166.385 

E 

197.30 

E 

237.86 

E 

222.17 

E 

191.96 

P 

191.500 

P 

228.803 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


BOSSiHt  PARISH— continued.  I 

Red  RlTer;  Lusk  Ferrt;  plpestone  bench  In  southwest  corner  of  yard  of  Jake     U. 
Lusk,  1,300  feet  from  river.  | 

KiNCAiD  placb;  plpestone  bench  in  field  1S5  feet  east  of  bayou,  375  feet  back  I  U. 

of  levee.  ,  j 

Lake  Home  plantation;  plpestone  bench  on  back  levee,  150 feet  below bend.j  U. 

Millers  Bluff;  plpestone  bench  in  southwest  comer  of  yard  of  Jake  Lusk,     U. 

1,300  feet  from  nver. 

NurocK  Bayou;  high  water,  1892 ,  U. 

— : —  Pandora  plantation;  plpestone  bench  on  levee  at  first  bend  above  ferry U. 

•  PosTEN  Bayou;  160  feet  below;  plpestone  bench  250  feet  from  river U. 

U. 

U. 


same , 

Vance  (Colonel)  plantation;  plpestone  bench  at  intersection  of  north 

stable  yard  fence  with  public  road. 

Vance  (T.  J.)  plantation.    See  Vanceville.  | 

Red  River  Parliih  line;  grade ,  L. 

Roberta;  root  bench  in  red  oak  west  of  track,  100  feet  south  of  wagon-road  crossing.  |  U. 

Tajriortow^n;  grade,  center  of  station L. 

Vanceville,  1.8  miles  north  of;  root  bench  in  cottonwood  650  feet  east  of  track,    U. 
8  telegraph  poles  north  of  milepost  442.  "^  j 

1  mile  north  of;  X  cut  on  brick  chimney  bejow  mark   '  U.  S."  200  feet  west    U. 

of  track,  3.5  telegraph  poles  north  of  milepost  443.  | 

plpestone  bench  on  levee  in  front  of  residence  of  T.  J.  Vance U. 

same i  U. 

Wadley  vtatlon;  top  of  rail,  center  of  station i  V., 

Willow  Chute.  0.5  mile  north  of;  root  bench  in  sycamore  west  of  track,  9  tele-  ,  U. 
graph  poles  north  of  milepost  439.  i 


S.  E. 

S.  E. 

S.  E. 
8.  E. 

S.  E. 
S.  E. 
S.  E. 
8.  E. 
S.  E. 


R.  AN. 
8.  E.... 
R.  AN. 

S.  E.... 

8.  E.... 

S.E.... 
8.  E.... 
,8.  A  P. 
8.  E.... 


CADDO  parish. 


Albany  Point;   pipestone  bench  In  northeast  comer  of  yard 

Ananias,  1.6  miles  north  of;  rail-end  bench  45  feet  northeast  of  milepost  5S3.5 

1.1  miles  north  of;  rail-end  beneh  12  feet  west  of  milepost  534 

0.6  mile  north  of;  rail-end  bench  15  feet  west  of  milepost  534.5 

0.1  mile  north  of;  rail-end  bench  15  feet  west  of  milepost  535 ' 

0.4  mile  south  of;  rail-end  bench  18  feet  west  of  first  telegraph  pole  north  of  ' 

milepost  535.5.  | 

0.9  mile  south  of;  rail-end  bench  60  feet  north  of  milepost  536 

Arkansas-lioalvlana  State  line;  rail-end  bench  9  feet  west  of  milepost  516  . 

Beekvllle;  grade,  center  of  station i 

Black  Bayon;  K.  C.  8.  crossing,  top  of  rail I 

high  water i 


-  bank  of  bayou  . 

-  bed  of  bayou  . . 


Blanchard,  4  miles  north  of;  rail-end  bench  15  feet  west  of  first  telegraph  pole 

north  of  milepost  644. 
3.5  miles  north  of;  rail-end  bensh  60  feet  southwest  of  second  telegraph  pole 

south  of  milepost  544.5. 

3  miles  north  of;  rail-end  bench  60  feet  southwest  of  milepost  545 

2.5  miles  north  of;  rail-end  bench  70  feet  southwest  of  milepost  545.5 , 

2  miles  north  of;  rail-end  bench  15  feet  northwest  of  first  telegraph  pole  south 

of  milepost  546. 

1.5  miles  north  of;  rail-end  bench  12  feet  west  of  milepost  546.5 

1  mile  north  of;  rail-end  bench  12  feet  west  of  milepost  547 

0.5  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  547.5 

rail-end  bench  12  feet  west  of  milepost  548 

depot;  top  of  rail,  at  center 

0.5  mile  south  of;  rail-end  bench  30  feet  northwest  of  milepost  548.5 

1  mile  south  of;  rail-end  bench  25  feet  west  of  milepost  549 


K. 

C. 

Ci.  .  .. 

8.... 

K. 
K. 

C. 

c. 

8.... 

S.... 

K. 

c. 

8.... 

K. 

c. 

8.... 

K. 

c. 

8.... 

K. 

c. 

8.... 

M. 

,  K.  AT 

K. 

c. 

8.... 

K. 

C. 

8.... 

K. 

C. 

8.... 

K. 

C. 

8.... 

K. 
K. 
K. 

C. 
C. 
C. 

8.... 

8.... 
8.... 

K. 

C. 

8.... 

K. 

C. 

8.... 

K. 

C. 

S.... 

K. 
K. 

C. 
C. 

s.... 
s.... 

K. 

C. 

s.... 

K. 

C. 

8.... 

K. 

C. 

8.... 

K. 

C. 

8.... 

Feet. 
229.139 


P     I    163.901 


189.50 
229.139 


E 

149.27 

E 

181.16 

E 

198.78 

P 

198.254 

£ 

177.26 

R 

147.7 

P 

320.842 

R 

155.7 

P 

178.325 

P 

177.802 

P 

18L739 

E 

181.69 

R 

180.9 

P 

183.673 

P 

222.868 

P 

181.61 

P 

190.72 

P 

194.73 

P 

196.42 

P 

205.28 

P 

206.15 

P 

228.80 

R 

271 

R 

203 

R 

200.50 

R 

183 

R 

174 

P 

285.33 

P 

305.84 

P 

292.60 

P 

286.57 

P 

283.77 

P 

270.17 

P 

244 

P 

226.43 

P 

227.91 

R 

227 

P 

223.83 

P 

213.19 
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Location. 


Authority. 


CADDO  PARISH— continued. 


I 


Blanchard^l.Smilcs  south  of;  rail-end  bench  25 feet  northwest  of  milepost 649.5..,  K.  C.  S 

2  miles  south  of;  rail-cnd  bench  20  feet  west  of  milepost  550 ' 

2.5  miles  south  of;  rail-end  bench  40  feet  north  of  first  telegraph  pole  north  of 

milepost  550.5.  j 

3  miles  south  of;  rail-end  bench  30  feet  southwest  of  third  telegraph  pole  south 

of  milepost  551.  I 

3.5  miles  south  of;  rail-end  l)ench  95  feet  south  of  milepost  651.5 

4  miles  south  of;  rail-end  bench  20  foet  southwest  of  milepost  652 

4.5  miles  south  of;  rail-end  l)ench  15  feet  northwest  of  milepost  552.5 

5  miles  south  of;  rail-end  bench  75  feet  north  of  first  telegraph  pole  north  of 

milepost  553. 

5.5  miles  south  of;  rail-end  bench  85  feet  north  of  milepost  553.6 

6  miles  south  of;  rail-end  bench  25  feet  northwest  of  milepost  554 

BoKS^jr  Bayou,  T.  &  P.  bridge:  top  of  stringer 

bed  of  bayou 


Brushy  Bayou,  T.  <&  P.  bridge;  top  of  stringer 

Bncbanan  Bayou,  T.  <&  P.  bridge;  top  of  string(>r 

Bunsaloiv;  top  of  rail,  center  of  station 

€addo  l4ake,  K.  C.  S.  crossing;  bridge 

high  water 

bed 

Chlnquepln  Bayou,  T.  &  P.  bridge:  top  of  stringer 

€roii«  I«ake,  K.  C.  S.  bridge;  top  of  rail 

high  water 

bed  of  lake 

bed  of  channel 

CypreM  Bayou, T.  A  P.  bridge;  top  of  stringer,  north  end. 
—  bed  of  bayou 


De  Soto  Parliih  line;  top  of  stringer,  Keatchie  Uayou  t>ridgc 

Ferry  liake,  Jeters  Landing;  pipestone  !>ench  near  northeast  corner  of  de- 
serted cabin. 


Mooringsport;  pipestone  bench  on  north  side  of  C.  S.  Croon's  store 

Floumoy;  grade,  center  of  station 

Forblns:,  1.8  miles  north  of;  rail-end  l)ench  15  feet  west  of  first  telegraph  pole 
north  of  milepost  504. 

1.3  miles  north  of;  rail-end  bench  50  feet  southwest  of  milepost  5C4.5 

0.8  mile  north  of;  rail-end  Ijench  20  feet  west  of  milepost  505 

0.3  mile  north  of;  raii-tmd  liench  25  feet  west  of  milepost  505.5 

rail-end  bench  25  feet  northwest  of  first  telegraph  pole  south  of  milepost  500. 

0.7  mile  south  of;  rail-end  Ijench  15  feet  west  of  milepost  500.5 

1.2  miles  south  of;  rail-end  l)ench  10  feet  west  of  milepost  507 

1.7  miles  south  of;  rail-end  bench  20  feet  west  of  milepost  507.5 

2.2  miles  south  of:  rail-cnd  bench  15  feet  west  of  milepost  508 


2.7  miles  south  of;  rail-end  bench  15  feet  west  of  milepost  508.5 

3.2  miles  south  of;  rail-end  l)ench  15  feet  northwest  of  milepost  500 , 

3.7  miles  south  of:    rail-end  bench  30  feet  southwest  of  first  telegraph  pole 

south  of  milepost  509.5. 

4.2  miles  south  of:  rail-end  bench  40  feet  north  of  milepost  570 

4.7  miles  south  of;  rail-end  bench  45  feet  north  of  milepost  570.5 , 

5.2  miles  south  of;  rail-end  l)ench  35  feet  north  of  fifth  telegraph  pole  north 

of  milepost  671. 

Gilmer  Bayou,  T.  &  P.  bridge;  top  of  stringer,  south  end 

Greenivood;  grade,  center  of  station 

1.5  miles  east  of:  summit  grade 

1.5  miles  east  of;  summit  ground , 

Henderson  ifllliM,  Caddo  Lake;  pipestone  bench  near  northwest  comer  of 
deserted  house. 
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Class. 


Eleva- 
tion. 


P 
P 
P 
P 

P 
P 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
P 

P 
R 
P 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 

R 
R 
R 

.1     R 

.!      P 


Feet. 
211.65 
20!?.  96 
201.50 

187.84 

186.36 
195.15 
195.86 
191.06 

186.56 
183.68 

m.4 

165 

203.5 

179.6 

173.8 

199 

190 

170 

202.7 

182 

178 

'  160 
155 
176.5 
161 

i  239 
197.246 

183.135 
■  284 
I  202.67 


I 


I 


204.47 
206.03 
206.31 
225. 13 
206.09 
208.85 
202.73 
200.24 
198.26 
198.18 
191.87 

196.95 
172.29 
167.44 

182.8 

226 

297 

306 

244.353 


ALTITUDES   IN   LOUISIANA. 
AUUudea  in  rwrihem  Louisiana — Continued. 


859 


Location. 


CADDO  PABI8H— continued. 


HoMton;  station  (approximate) . 

Irrlngv  Blalf)  base 

top  of  hill  south  of  ferry 

Jetera  liandlns;.  Ferry  Lake; 
serted  cabin. 


pipestone  bench  near  northeast  comer  of  de- 


Jenrella;  grade,  center  of  station 

Keatchle  Baj^on;  top  of  stringer  H.  <&  S.  bridge. 

Keltlivllle;  grade,  center  of  11.  &  S.  crossing 

grade,  T.  &,  P.  crossing  ' .^. . 


top  of  rail,  center  of  station <* 

ImWl  Ro»eii;  top  of  rail,  center  of  station 

JLevrlVf  1.4  miles  north  of;  rail-end  bench  at  milepost  530.5 

0.9  mile  north  of;  rail-end  bench  8  feet  west  of  milepost  531 

0.4  mile  north  of;  rail-end  bench  15  feet  northwest  of  milepost  531.5 

— 0.1  mile  south  of;  rail-end  bench  at  milepost  532 

0.6  mile  south  of;  rail-end  bench  40  feet  north  of  milepost  532.5 

1.1  miles  south  of ; .rail-end  bench  15  feet  west  of  milepost  533 

miMlonarjr;  post-office,  1902 , 

2  miles  below;  pipestone  bench  90  feet  south  of  Bargetown  slough,  east  of 

levee. 

JYIoorlng^vportv  2.8  miles  north  of;  rail-end  bench  70  feet  north  of  first  telegraph 
pole  south  of  milepost  536.5. 

2.3  miles  north  of;  rail-end  bench  15  feet  west  of  first  telegraph  pole  north  of 

milepost  537. 

1.8  miles  north  of;  rail-end  Ijcnch  50  feet  southwest  of  second  telegraph  pole 

south  of  milepost  537.5. 

1.3  miles  north  of;  rail-end  bench  15  feet  west  of  milepost  538 

—  0.8  mile  north  of;  rail-end  l)ench  7  feet  west  of  first  telegraph  pole  north  of 

milepost  538.5. 

0.3  mile  north  of;  rail-end  bench  15  feet  west  of  first  telegraph  pole  south  of 

bridge  "B  539." 

pipestone  bench  on  north  side  of  C.  S.  Croon's  store 

depot;  top  of  rail  at  center 


-  0.2  mile  south  of;  bench  mark  on  northeast  corner  of  north  pedestal,  east  pair, 
water  tank. 


Authority. 


(«) 
(*) 

Veatch 

U.S.E 

M.,  K.  AT... 

H.itS 

T.&P 

H.&8....... 

H.&S 

H.&S 

K.C.S 

K.C.8 

K.C.8 

K.C.S 

K.C.S 

K.C.S 

Veatch 

U.S.E 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

K.C.S 

U.S.E 

K.C.S 

K.C.S 


-  0.7  mile  south  of;  rail-end  bench  45  feet  left  of  track  opposite  milepost  540. .  .i  K.  C.  S 

- 1.2  miles  south  of;  rail-end  Iwnoh  20  feet  west  of  first  telegraph  pole  north  of  j  K.  C.  S 

milepost  540.5.  | 

-  1.7  miles  south  of;  rail-end  bench  20  feet  west  of  milepost  541 '  K.  C.  S 

-  2.2  miles  south  of;  rail-end  l>cnch  25  feet  west  of  milepost  541.5 K.  C.  S 

-  2.7  miles  south  of;  rail-end  bench  20  feet  west  of  milepost  542 K.  C.  S 


3.2  miles  south  of;  rail-end  bench  15  feet  west  of  milepost  542.5 l  K.  C.  S 

3.7  miles  south  of;  rail-end  Ijench  15  feet  west  of  milepost  543 |  K.C.S 

4.2  miles  south  of;  rail-end  lx»nch  20  feet  southwest  of  milepost  543.5 1  K.  C.  S 

JVIjrrtlfi,  0.8  mile  north  of;  rail-end  bench  15  feet  north  of  fifth  telegraph  pole  south  '  K.  C.  S 

of  milepost  522.  I 

0.3  mile  north  of;  rail-end  bench  15  feet  southwest  of  second  telegraph  pole  '  K.  C.  S 

north  of  milepost  522.5.  | 

platform,  top  of  rail,  at  south  end !  K.  C.  S ... 

0.2  mile  south  of;  rail-end  bench  10  feet  west  of  milepost  523 i  K.  C.  S 

0.7  mile  south  of;  rail-end  l)ench  15  feet  west  of  milepost  523.5 '  K.C.S 

1.2  miles  south  of;  rail-end  l>ench  75  feet  north  of  milepost  524 K.C.S 

1.7  miles  south  of;  rail-end  bt»nch  18  feet  west  of  milepost  524.5 K.  C.  S 

2.2  miles  south  of:  rail-end  bench  17  feet  west  of  milepost  525 K.  C.  S 

oCorrocted  from  original  survey  of  T..  S.  &  N.  R.  R.    Sw  (Jeol.  Survey  Louisiana,  Rept.  for  1899  [1900],  p,  206. 

ft  Obtained  by  comparison  of  VV  oodrufl  survey  maps  with  those  of  Red  River  survev. 

e  Corrected  from  blueprint  of  profile  received  from  chief  engineer  in  1898,  on  which  k.  C.  S.  crossing  Shreveport=228  feet. 

«l  Corrected  according  to  data  given  on  p.  328. 

1393— No.  46—06 25 


Class. 


R 
L 
A 
P 

R 
R 
R 
R 
R 
R 
P 
P 
P 
P 
P 
P 
L 
£ 


P 
R 
P 

P 
P 

P 
P 
P 
P 
P 
P 
P 


R 
P 
P 
P 
P 
P 


Eleva^ 
tion. 


Feet, 
249' 
184 
330 
197.240 

241 
i  239 
I  196.7 
'  197.5 
205.3 
219.7 
208.91 
205.93 
201.61 
193.87 
187.'74 
189.49 
204 
204.85 

202.55 

195.05 

209.87 

192.73 
200.12 

201.32 

183.135 

197 

194.33 

206.05 
195.06 

190.87 
198.23 
207.53 
238.50 
I  261.90 
1  277.56 

I  215. 86 

I 

!  198,12 

211 

207.78 
22L64 
212. 14 
227.35 
i  234.50 
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I.O(?*tlCHt. 


Authority. 


uoxu 


CADDU  PARIAH— continued. 


Pre*ton|  top  of  mlU  center  of  flUtlon.  .»,.,...,.,„.,..,..,.... ..,.,.. 

Rwl  HtveTt  AftKjLNs&j^Louifl] AKi.  Statk  UNi«  5Q0  fpet  Above)  plp^^tone  bench 

30  fwt  from  bluff  and  7J>  feot  from  bant  of  buyon. 
A9BWOOP  LANDtssu;  root  bench  In  Mknen  mulberry  50  ft^et  below  gin  on  Cash 

pfp^fltom?  beneh  150  i«-t  frotu  river  antl  270  l«?t  oorthwcat  of  b&you  on 

tasti  plantatian, 

- — —  Barrs  Ferky;  plpcatonn  U?nch  in  yard  of  cabin  -iOO  f<et  from  river,**,.*,  „ , 

Bakoetown  Slouoei,  90  h^ei  south  of-  pLpoHtom^  bench  eait  of  levee ......... 

B£Afi  FcitsfT.  1,1*50 f(>et  below;  root  1>cnch  in  imalil  chinabeiry  on  road.  55 feet 

from  riv<?r. 
— —  I3EAJII.EYS  LAJfutTfa;  plpi^itont^  liench  at  cubf  n  1,000  ff^t  back  of  store*  ,*. . 

Bon s SB  i-lantation:  pfppMlone  twnch  nfar  cabin  COO  feet  from  river, 

fii-t  Bcmtbwi^at  of  gill. 

Caupo  Dello  fLANtAtioN;  high  water,  lfiB2... .,. _.„,,, 

' pip^tonc  bench  in  Dr.  T,  AUlBon's  yar<J ... 


,(ua 


-  Cajpuna  LANiUNCi;  pIppRtono  lionch  oti  !lut«h{niofi*fl  plantation  S  leet  obH 

of  gin,  415  taet  from  riveT. 

'  Corner  plantation  :  pipeflton^  bench  3<  JOO  teet  below  Cottonwood  fiayou  at 
GAbia  on  small  alough^ 

-COTTOM  roiMT  UTORS;  Toot  bench  t Q  chi iiabe fiy  G5  feet  smith^outhweat  of 
itore,  lii*  fpot  uoftbw<?st  from  glu. 

'  DIXON '3  6-foftE;  pipestono  bench  400  feet  bark  of  loveo  bciw^n  branches  of 
C<»whlcle  BaycMi. 

-Eric  (ioiix>  ri.A.sTAT]UN;  pipDstotic  b^nch  In  field  bolow  biouse^  $00  brt 
back  of  gin.  ^ 

'  OoLO  Point  plantaTjon,  inuthwcit  eororr  of;  at  Intei^octlon  of  lane*,  600 
feet  from  river. 

-  llERNnoK  {K.  n.>  plamtation;  piijeatoiu*  lieiK^h  ba4^k  ofcaldn,  oppoBttc  Doc- 

tar  DLUard'^.  AOO  feet  from  river. 

-  Ii£R^^l>ON  plantation;   plp^stone  tiench  at  cabin  nearly  opposite  line  Iv- 

twwn  CaAh  and  Cafmuuohd  plantations, 

-  Ujt tra  Lak»im<3  ;  high  water  imri.  ,..*,.,..,,.., ,  „ , 

-  -- — -  plpa»tonf!  Ijench  in  yard  of  Captain  Robson's  iitorc,  150  feet  frora  river. 

-  MI3SJ0SA.RY  r LACK,  Upper  end  of;  high  water,,  1802 


-  FEHurLANfATloN;  pipe^itonc  iH-uch  on  lovee  between  plantation  and  Dooleys 

Bayotii  :XX)  fent  from  bayou 

-  R  usH  Point:  high  wat^jr  1892 , 


Soda  Fount  plaNTatiok;  pipestono  bench  on  back  levcc  near  Carolina  plan- 
tation llne^ 

Southside  plantation,  west  side  of;  pipestone  bench  on  levee  along  small 

bayou. 

Wild  Lucia;  high  water,  1892 

Reliior;  grudt?.  t'{'nt*'r  of  atJvUou      

HbodeiMHft^  3  mile^  north  of,  rail-eud  bench  15  feet  west  of  milepost  516.5 

2.h  niilsi  north  of;  rail-c^nti  Iwnch  30  feet  west  of  milepost  517 

2  miles  north  of;  rail-end  l)ench  65  fi>et  north  of  first  telegraph  pole  north  of 

milepost  517.5. 

1 .5  Hillpj"  north  of;  rail-end  bench  15  fwt  west  of  mllepoat  51S 

mile  north  of;  raiJ-nnU  Ix'tirb  aj  feet  west  of  wilepe^t  SlS^a 

0.5  miic  north  of;  rail-end  Ijench   5  feet  west  of  milepost  ^ id 

rail-end  bench  at  siecand  telegraph  pole  north  of  milepost  519.5 

depot,  at  (^-ntef ;  top  of  rail 

0.5  mile  south  of;  rail-end  bench  12  feet  west  of  fourth  telegraph  pole  north 

of  mlle|K>3t  S3S}. 

1.  "j  iril  l"s  Si  II  It  h  Iff;  rail-4^nd  Ijench  7  feet  west  of  milepost  521 

2  miles  south  of;  rail-end  Iwnch  12  feet  west  of  first  telegraph  pole  north  of 

milepost  521.5. 

Kobson;  pipestone  Ix-tnch  in  yard  of  Captain  Uobson's  store,  150  feet  from  river. 

high  water,  1892 


u.  e.  E, 
i:.s,  E. 

L^S.  E* 
U.8,E- 
U.S.  E. 

U*fl.E. 
U.S-E. 

U.S.E. 
U,  S,  E. 
U.S.B* 

U.  a,  E . 

U,  S.  E . 

r,  s.  E* 

V.  S.  E, 
U.S.  E, 
U,  S.  E- 

:  u,  a.  E. 

U.S.  E, 

u.  a.  E. 

U.  3.  E. 
U.  S.  E. 

U.  S.  E. 
U.  S.  E.. 

U.  8.  E. 

U.  8.  E. 
T.  «kP.. 
K.C.S. 
K.  C.  S. 
K.C.S. 


K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 
K.C.S. 


K.C.S. 
K.C.S. 


U.S.  E. 
U.S.  E. 


R 
E 

P 

P 

B 

E 
P 

E 
P 

£ 
P 
P 

E 

P 

E 

E 

E 

E 

E 

E 
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E 
R 
P 
P 
P 

P 
P 
P 
P 
R 
P 

P 
P 

P 
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Z7QL) 
21X04 

15&3W 

1^3§l 

l?XflO 

ISI.  741 

im.m 

144011 

i«Lao 

14IL4SJ 
14S.I4i 

13X11 

iao*«4 

I     17&24 

174  sr 

174  fli 
103.  IS 

3ia64 
195l50 

195l27 
18a  53 

176w70 

199.01 
19a  4 
218. 4S 
211.04 
201.02 

20&11 

206.  eo 

23a  18 
226.91 
320 
213L78 

211.87 
21467 

157.639 
163.18 
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LocAtion. 


Autliority. 


PiariH— C50D  tl  nii^, 

It«d  Rtven  LtJ9K  FKRftir;  pJpeatoQo  bench  (n  Aouthwett  comer  of  jani  of  Jake 
Lujk.  1.3iX^  fe«t  from  rf^r. 

KiNCAiu  placb;  i>ipeiUino  bench  in  fteld  Iflfi  feat«mit  of  bayou,  375  teet  b>iu;(c 

of  leTipp. 

■  Lake  IIomk  plantation;  pJp»tone  benrJi  oo  ba^lr  Ifve^s^  LV) icet  below  bend. 


V.  S.  E. 


U.  a.  E. 


-  KiLLKKa  BLUFf;  pt  pel  tone  iM^nch  la  Boulhweflt  comer  ot  yHRl  of  Jake  LubIc, 

1.300  fn^  from  rivcn 

-  NiKocjc  Uavou;  high  wjitor,  1892 .  _.,...,....„._ „ „..„.„,, 

'  Pandora  rLASTAtiON;  pipeetoni!  beocb  on  levee  at  flret  tiend  atjoire  ferry... 

-  POJTEN  Bayou;  Ifio  fi?*'t  briow;  p1pe»tone  bench  250  feet  from  river 

anmc *.-. 


Vance  (Cot,OKEL>  plastatton;  p[p«i8t<jBe  beoeli  at  tnteiveotioD  ot  aorth  [ 

sUble  yard  H-'ncje  with  public  m»d» 

Vanck  (T.  J,)  pLAStAtioN.    5«  Vance viLLE.  I 

Red  River  P«rl«li  llnt^X  gradi?.. 

R  o  hrrtm, ;  foot  1  leneh  in  nsl  on  k  w*?a  t  of  trju^k,  100  feet  mu  th  of  ^agon-road  croaif  gg . , 
T*y lortoivut   grade,  t'enier  of  fltatton.  ......................,.,_.„ .,..„.. 

VAiieevlllp^  1.^  ml]p8  north  of;  root  bench  in  cotton  wood  dM)  feet  east  of  track, 
a  telegraph  polea  nnrth  of  mitepost  142,  "" 

1  mik'*  north  oJ;  X  cut  on  brick  chimney-  tteiow  mark  "  L\  S."  300  feet  west 

of  track,  3,^  telegraph  polea  north  of  railepoftt  «3- 

_.^__  plpcatona  bench  on  tsvee  in  front  of  ivaldenoe  of  T,  J,  Vance** 

Bflme ...,..„, ..........,.,..* 

Wadley  Atatlon;  top  of  rati,  center  of  atation , . . . ,.,.., . . .  ■ 


.'  u. 
.  u. 

.|U. 


S.  E, 
3.  E. 

fi.  E. 
a.  E, 
S,  E. 

a,  E, 


3.  E.... 
R.dEK* 
S,  E.._ 


U.  8.  E, 


Willow  Cbnte.  0.5  mite  Dorth  of;  nmt  Iwnch  in  ajeamore  weit  of  timekpH  tele- 

gmph  poles  north  of  mliepoat  130* 

CAOOO   rAR[9H. 


S*E..„ 

.8.  A  I*. 
8*E.... 


( 


Albany  Pointy    plpeatonf  bench  in  northeast  oonier  of  yard .»............,..,.,' 

Ananias^  1.0  miles  north  of;  rail-end  bench  45  feet  northeast  of  milepost  5S3.5 

l.l  miles  north  of;  rail-end  beneh  12  feet  west  of  milepost  534 

0.6  mile  north  of;  rail-end  bench  15  feet  west  of  milepost  534.5 

0.1  mile  north  of;  rail-end  bench  15  feet  west  of  milepost  535 

0.4  mib  sotith  of;  rail-end  bench  18  feet  west  of  first  telegraph  pole  north  of  ■ 

raik^poit  535.^. 

O.U  mile  fltPtJlh  of;  rail-end  bench  60  feet  north  of  milepost  536 i 


Arka-DBaa-ljOiiliftana  State  line;  rail-end  bench  9  feet  west  of  milepost  516  . 

Bf  c-ltvllle(  If riark,  c^'ntcr  of  station 

Rla<-k  Buy  on    K.C  8.  crossing,  top  of  rail 

high  water 


-  bank  of  bayou  , 

-  bed  of  bayou  . . 


Blancbardf  4  miles  north  of;  rail-end  bench  15  feet  west  of  first  telegraph  pole 
north  of  milepost  544. 

;|.5  mll*a  north  of;  rali^nd  bcnsh  60  feet  southwest  of  second  telegraph  pole 

south  of  milepost:  544,5, 

3  mil™  north  of;  ndl-end  bench  60  feet  southwest  of  milepost  545 

2.5  ml3f«  north  of;  raiK^dd  bench  70  feet  southwest  r*f  iiiih'poBt  54.'y.5 

2  mile*  north  of  ^  nill-end  bench  15  feet  northwest  of  first  telegraph  pole  south 

of  mUt?i>oet54e, 

1.5  mlJes  north  of;  rail-end  bench  12  feet  west  of  milepost  546.5 

intle  nort  h  of;  fail-end  bench  12  feet  west  of  milepost  547 

0.5  mile  north  of;  rail-end  beneij  iu  ff^?t  wc-st  ot  milepost  547.5 

rail-end  l)ench  12  feet  west  of  milepost  548 

depot;  top  of  rail,  at  center 

0.5  mile  south  of;  rail-end  bench  30  feet  northwest  of  milepost  548.5 

1  mile  south  of;  rail-end  bench  25  feet  west  of  milepost  549 


,  229.139 


Ifl3.9ai 


ifie.w 
22D.iao 


E     HD.  27 

E  ,  m.ie 

E  '  IttB.TB 


R 
P 
R 

P 


i0«.a54 

177.20 

147,7 
32U.S42 
155. 7 
ITS.  325 


m.KS 
P   I  3B1.739 

E  !  ui.m 

R  I  199.9 
F    lB3.e73 


U.S.E... 

P 

222.908 

K.C.S 

P 

181.61 

K.C.S 

P 

190.72 

K.C.S 

P 

194.73 

K.C.S 

P 

196.42 

K.C.S 

P 

205.28 

K.C.S : 

P 

206.15 

K.C.S 

P 

228.80 

M.,K.  AT 

R 

271 

K.C.S 

R 

203 

K.C.S 

R 

200.50 

K.C.S 

R 

183 

K.C.S 

R 

174 

K.C.S 

P 

285.33 

K.C.S :. 

P 

305.84 

K.C.S 

P 

292.60 

K.C.8 

P 

286.57 

K.C.S 

P 

283.77 

K.C.S 

P 

270. 17 

K.C.S 

P 

244 

K.C.S 

P 

226.43 

K.C.S 

P 

227.91 

K.C.S 

R 

227 

K.C.S 

P 

223.83 

K.C.S 

P 

213.19 
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Location. 


Authority. 


I 


Class. 


Eleva- 
tion. 


CADDO  PARISH— continued. 


TiTlaiif  2.3  miles  south  of;  rail  end  bench  20  feet  west  of  mUepost  529 

2.8  miles  south  of;  rail-end  bench  20  feet  west  of  second  telegraph  pole  north 

of  milepost  529.5. 


-  3.3  miles  south  of;  rail-end  bench  45  feet  north  of  milepost  530. 


CALDWELL  PARISH. 


Bankv  Sprlns;  grade,  at  water  tank 

Bayon  €rei¥«  500  feet  west  of  bridge  on  north  side  of  Columbia-Three  Rivers 
road;  root  bench  on  pin  oak. 

Bajrou  Ijafourche,  650  feet  northeast  of  bridge  on  east  side  of  Boeuf  Rlver- 
Columbia  road;  root  bench  on  Spanish  oak. 

Black  Bajrou,  St.  L.,  I.  M.  &  S.  crossing;  grade 

Blanktoivn;  pipestone  bench  in  J.  A.  Davis's  yard 

Boeuf  River,  Bio  Creek;  pipe-flange  bench  opposite  mouth  of 

•  Bird  Lake  Landing,  1,000  feet  above;  pipe-flange  bench  on  Harris  place,  130 


K.C.S. 
K.C.  S. 


K.C.S. 


St  L.,  I.  M.  AS. 
U.S.E 

U.S.E 

St.  L..  I.  M.  AS. 

U.S.E 

U.S.E 


feet  from  river. 

Brandin  (Leopold)  place;  root  bench  in  pin  oak  15  feet  from  river,  500  feet 

northwest  of  residence. 

Brandin  (Paul)  place;  pipe-flange  bench  at  old  Doucler  Landing 

Duff  place;  pipe-flange  bench  on  river  bank  200  feet  from  Duff's  cabin 

IlARRis  place;  pipe-flange  bench  130  feet  from  river,  l.OOO'fect  above  Bird 

Lake  Landing. 

Herberts;  zero  of  gage.  1898 


Herberts  Landing;  pipe-flange  bench  in  garden  back  of  house  of  widow 

Johnson. 

Three  Rivers  Ferry;  pipe-flange  bench  250  feet  above  Columbla-Winns- 

boro  road. 

Boeur  River  pont-oHice,  0.5  mile  above;  root  bench  in  pin  oak,  east  side  of  . 
Boeuf  River- Landemoau  road.  , 

Columbia;  pipestone  bench  at  comer  of  Wall  and  Main  streets 

station:  grade,  north  head  block 

station;  grade,  south  head  block 

low  water,  1873 

high  water.  1882 ^ 

1  5  miles  below ;  pipe-flange  bench  on  the  1 .  Davis  place,  on  left  bank 

opposite:  root  lx?nch  in  water  oak  90  feet  from  river  bank.  2.50  feet  northwest 

of  ferry  landing. 

Columbia-Three  Rivers  road,  north  side  of:  root  bench  in  pin  oak  500 
feet  west  of  bridge  over  Bayou  Crew. 

Oraynoii;  grade,  center  of  station 

Hurricane  Creek,  St.  L.,  I  M.  A  S.  crossing;  bridge 

high  water 

bank 

bed  of  cn*ck 


U.S.E 

U.S.E 

U.S.E 

U.S   E 

U.S.E, 

U.S.  E 

U.S.E 

U.S.  E 

U.S.  E 

i  U.  S.  E 


St.  L.,  l.M.  &S. 
St.  L..  L  M.  «$:  S. 


u;s.  E. 


U.S.  E... 
U.S.  E... 
U.S.  E... 


Kelly;  grade,  center  of  station 

lianderiiau;  root  liench  in  water  oak  in  front  of  gin 

high  water,  1882 

low  water,  1899 

zero  of  gage 

Ouachita  River,   Rellevue  Landing;  root  lx»nch  in  pecan  311  feet  north  of 
landing. 

Big  Lake,  root  bench  in  white  oak  <i5  fwt  west  of  lake.  425  feet  south  of 

Indian  mound. 

Coles  Landing;  pipestone  bench  in  southwest  corner  of  V.  Thompson's 

field  50  feet  east  of  Wade  Bayou. 

CoTTiNGHAM  LANDING;  pipestonc  !)ench  on  top  of  ridge  72  feet  west  of  road. . 

Davi8  (I.)  place;  pipe-flang  lx*ench  near  south  boundary.  »>00foet  from  cast 


U.S.  E. 


St  L.,  l.M.  4S... 
St.  L.,  LM.  AS... 
St.  L.,  L  M.  AS... 
St.  L.,  LM.  AS... 
St.  L..  I.  M.  AS... 
St.  L.,  LM.  AS... 

U.S.  E 

C.S.  E 

U.S.  E 

U.  S.  E 

U.S.E 


U.S.  E. 


U.S.  E. 


boundary. 


U.S.  E 

U.  S.  E 


R 
P 


R 
P 
E 
P 


P 
E 
P 

E 
P 


P 
R 
R 
E 
E 
P 
P 


R 
U 
R 
R 
R 
R 
P 
E 
E 
E 
P 


I 


Feet. 

215.93 

200.29 

206.63 


184.0 
59.117 

66.143 

118.4 
64.252 
54.33 
65.020 

64.150 

65.113 
61.30 
65.020 

«-20.12 
62.502 

54.415 

63.101 

61.341 
126.8 
134.8 
20.44 
69.78 
68.325 
64.003 

59.117 

159.0 
127.1 
122.7 
121 
110 
120.4 
-r)3.580 
70.24 
38.18 
O-20.44 
65.268 

62.253 

60.567 

57.860 
68.325 


a  See  note,  p.  14. 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


CALDWELL  PARISH— Continued. 

Onachlta  Rlver^  Danville;  top  of  gas  pipe  in  northwest  comer  of  horse  lot 
adjoining  Baughman's  residence. 

root  bench  in  pecan  200  feet  from  river  65  feet  south  of  Bayou  Dam . . . 

high  water,  1882 

Gibson  Landing,  pipe-flange  bench  in  J.  W.  Price's  yard 

Henkiette  Landing,  2,625  feet  from;  root  bench  in  elm  on  south  side  Harri- 
sonburg road. 

Jacks  Landing,  250  feet  southeast  of;  boat  spike  in  sweet  gum  130  feet  from 

river. 

Long  Lake  Landing;  root  bench  in  red  oak  50  feet  east  of  left  river  bank 

Myer  (C.  C.)  place;  root  bench  in  pin  oak  20  feet  west  of  west  fence,  65  feet 

east  of  road. 

Peters  Bayou;  root  bench  in  sweet  gum  on  north  bank,  ©80  feet  above 

mouth. 

St.  L.,I.  M.  &  8.  bridge,  grade 

chisel  mark  in  upper  edge  of  lowest  piece  of  sheet-iron  casing  of  north- 
west pier. 

SiNOPE  Landing;  root  l)ench  in  catalpa  in  front  of  house 

high  water,  1882 

pipe-flange  bench  southeast  of  Filhlol  residence,  450  feet  from  left  bank 

of  river. 

Upper  Breston  Landing;  pipe-flange  bench  in  first  lane  south  of  residence, 

425  feet  from  river. 

Waco  Landing,  0.6  mile  above;  pipe-flange  bench  at  lane  end,  200  feet  from 

Methodist  Church. 

Wade  place;  pipe-flange  iKjnch  500  feet  below  steam  gin : 

Rlverton;  grade,  center  of  station 

zero  of  gage 

325  feet  southeast  of  station;  root  !)ench  on  sweet  gum  30  feet  from  track 

1  mile  south  of;  root  Ixmeh  In  mulberry  800  feet  from  north  end  of  trestle  ap- 
proach to  drawbridge. 

1  mile  south  of;  pipestone  bench  1,000  feet  from  north  end  of  trestle  approach 

to  drawbridge. 

Smith  Lake;  820  feet  from  end  of  trestle  approach  to  drawbridge  over  Ouachita 
River. 

Three  Rl  ver«  Ferry;  pipe-flange  l)eneh  on  Boeuf  River  250  feet  above Columbia- 
Winnsborough  road. 

CATAHOULA   PARISH. 

Black  Klver,  Boatner  plantation;  root  bench  in  oak  50  feet  east  of  levee,  650 
feet  northeast  of  residence. 

root  Iwnch  in  oak  on  road  25  feet  east  of  levee,  500  feet  from  river,  3.250 

feet  below  store. 

Jones. Bayou;  pipe-flange  bench  on  south  side  of  bayou,  on  Nicholia  place.. 

Mays  Landing,  325  feet  southwest  from;  root  bench  in  pecan  50  feet  west  of 

levee. 

Montgomery  Landing;  pipe-flange  bench  on  south  side  of  road  1,200  feet 

from  river. 

Security;  high  water,  1882 

Security  post-office;  root  bench  in  cottonwood  600  feet  south  of  store, 

50  feet  west  of  river. 

Trisler  Landing,  2,000  feet  below;  pipe-flange  bench  on  mound  west  of 

Fairplay  place. 

Whitehead  (John  &  Oabe)  gin;  root  Ixjnch  in  persimmon  800  feet  north 

ol  gin,  65  feet  west  of  river. 

Boeuf  River,  Alligator  Landing,  1.4  miles  above;  pipe-flange  bench  on  right 
bank,  6  miles  above  mouth. 

Chlokasaw^  Creek,  St.  L..  I.  M.  &  S.  trestle;  grade 

Chlnuni  MCatlon;  plpc^-flange  l>ench  on  Newman  plantation  road,  100 fwt  west  of 
track. 

Cope  land;  pipc-flango  Ijench  115  feet  east  of  track,  115  feet  southeast  of  station  . 

2  miles  west  of;  root  lt)cnch  in  elm  east  of  track,  5  telegraph  poles  north  of 

mile  post  26. 


U.S.E 

U.S.E 

U.S.E 

U.S.E , 

U.S.E 

U.S.E 

U.S.E 

U.S.E... 

U.S.E 

St.  L.,  I.  M.  <b  S 
U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E « 

U.S.E 

U.S.E 

St.  L.,  I.  M.  <b  S 

U.S.E 

U.S.E 

U.S.E 

U.S.  E 

U.S.E 

U.S.E 


U.S.E.. 
U.S.E.. 


U.S.  E.. 
U.S.  E.. 


U.S.  E 


U.S.E.. 
U.S.E.. 


U.  S.  E.. 

U.S.  E.. 

U.S.  E.. 

St.  L.,  L 
U.S.  E.. 

U.S.  E.. 
U.S.  E.. 


M.  <&S. 


P 
E 
P 
P 


R 
P 

P 
E 
E 

E 

E 

P 
R 
E 
P 
P 

P 

P 

P 


Feet. 
60.219 

58.368 
».58 
6L253 
50.653 

65.652 

61.336 
60.094 

56.510 

8L1 
56.261 

73.124 

70.50 

69.75 

68.99 

74.77 

60.353 

68.1 

14.92 

67.312 

66.722 

63.141 

66.722 

54.415 


54.745 

55.834 

58.923 
55.953 

53.64 

6L41 
57.402 


E 

57.80 

P 

56.343 

E 

49.14 

R 

85.0 

P 

71.739 

P 

64.058 

P 

53.664 
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Location. 


I 


CATAHOULA  PARISH— Continued. 

Florence  vtaUon;  plpc-flange  bench  400  feet  north  of  depot,  50  feet  weat  of  track. 

1.4  miles  north  of;  pipe-flange  bench  at  Chisura,  south  side  of  road,  100  feet 

west  of  track. 

Funne  Lonls  Creek,  L.  &  A.  crossing;  bed  of  creek 

Harrisonburg:,  V-mark  on  brick  at  ground  level  on  northeast  comer  of  clerk's 
office  in  court-house  yard. 

copper  bolt  in  second  brick  from  southwest  comer  of  parish  jail 

high  water,  1882 

Jena;  grade,  center  of  station 

1.5  miles  west  of;  divide  between  Trout  and  ITemphill  creeks  near  milepost  185, 

Jonenvt lie;  high  water,  1882 

pipestone  bench  In  Doctor  Baker's  lot 

Kirks  Ferry.    See  under  Tensas  River. 

lilUle  River,  St.  L.,  I.  M.  &  S.  crossing;  bridge 

high  water 

north  bank 

-  l)ed  of  river 


Authority. 


U.  S.  E 

U.  S.  E 


L.&  A 

U.S.  E 

U.S.  E 

U.S.E 

L.&  A 

L.&  A 

U.S.E 

U.S.E 


L.  &  A.  crossing;  bed  of  river , 

Olla;  grade,  center  of  station 

Ouaehiia  River,  Bushley  Bayou,  130  feet  north  of;  root  bench  in  live  oak 
100  feet  southeast  of  Hugh's  dwelling. 

650  feet  south  of  mouth;  pipe-flange  bench  at  wood  line  1,050  feet  from 

right  bank  of  river. 

Catahoula  Shoals;  pipestone  bench  in  pine  grove  40  feet  from  west  bank 

of  river. 


high  water,  1890  . 


St.  L.,  I.  M.  «fe  S 
St.  L.,  I.  M.  &  S 
St.  L.,  I.  M.  &  S 
St.  L.,  I.  M.  <&  S 

L.  <t  A 

St.  L.,  I.  V.  & 
U.S.  E 

U.S.  E 

U.S.E 


-  Davis  Landing;  pipe-flange  bench  on  upper  edge  of  old  Davis  place,  550  feet 

from  right  bank  of  river. 

-  Gillespie  place;  root  bench  in  pecan  235  feet  northwest  of  river,  115  feet 

southwest  of  Mrs.  Calvert's  residence. 

-  Peters  Bayou,  2,300  feet  below;  pipe-flange  bench  on  left  bank  of  river 

-  Stafford;  pipestone  bench  230  feet  west  of  river,  opposite  mouth  of  Boeuf 

River. 


U.S.E 

U.S.E 


U.S.  E 


-  high  water,  1882. 

-  zero  of  gage 


-  Tew  Lake  Outlet;  pipe-i 
feet  south  of  wood  fine. 


lange  bench  1,650  feet  from  right  bank  of  river,  105 


U.S.  E.. 
U.S.E.. 

U.S.E.. 
U.S.  E.. 
U.  S.  E.. 


Trinity,  0.25  mile  above;  pipe-flange  bench  on  upper  side  of  Gillespie  place,  i  U.  S.  E. 

800  feet  from  right  bank  of  river.  ! 


Peck;  pipe-flange  bench  in  comer  of  cotton  flcld,  about  i 
house. 


feet  from  station  seed  |  U.  S.  E 

I 
U.S.E 


2.4  miles  south  of;  pipe-flange  bench  on  Newman  property  30  feet  east  of 

trestle  on  north  bank  of  bayou. 

1  mile  south  of;  root  bench  in  pin  oak  east  of  track,  820  feet  south  of  milepost  33 

Searcy;  grade,  center  of  station 

3  miles  cast  of;  grade  near  milepost  183 

Security.    See  under  Black  River. 

Sicily  Island  post-offlce.    See  Florence  Station. 

SCaffbrd.    See  under  Ouachita  River. 

Tensav  River,  Anchor  place;  root  bench  in  oak  on  east  side  of  road 

Greenville;  pipe-flange  bench  265  feet  from  N.  O.  &  N.  W.  track,  113  feet 

west  of  main  right  bank. 

Kirks  ferry;  pipe-flange  bench  in  yard  of  S.  F.  Kiper,  above  mouth  of 

Choctaw  Bayou. 


-  zero  of  gage 

-  high  water,  1897 


Lee  Bayou;  pipe-flange  bench  on  bank  165  feet  west  of  track 

a  See  note,  p.  14. 


U.S.E... 
L&  A.... 
L&  A.... 


U.S.E 

U.S.  E 

U.S.  E 


U.S.  E.... 
U.S.E.... 
U.S.E.... 


Class. 


R 
P 


Eleva^ 
tion. 


Feet. 
72.373 
71.739 

74 
67.378 


p 

79.077 

E 

65.68 

R 

156 

R 

211 

E 

62.73 

P 

54.018 

R 

87.3 

R 

86.3 

R 

56 

R 

27 

R 

24 

R 

153.6 

P 

50.800 

E 

50.12 

P 

57.194 

E 

62.82 

E 

58.79 

P 

58.004 

E 

62.79 

P 

56.367 

E 

66.79 

£ 

a- 20. 28 

E 

57.48 

E 

57.44 

P 

74.793 

^ 

71.403 

P 

73.213 

R 

121 

R 

202 

P 

60.927 

P 

64.484 

P 

64.957 

E 

a- 17. 06 

E 

63.77 

P 

63.392 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


CATAHOULA  PARISH— pontioued. 

Trlnlt)^;  pipestoDe  bench  on  Ouss  estate,  back  of  kitchen 

high  wa te  r,  1 882 

low  water,  1873 

Tullov;  grade,  center  of  station 

VnuDla;  grade,  center  of  station 

CONCORDIA  PARISH. 

Acme  pont-ofllce.    See  under  Dlack  River. 

Black  Haivlc.    See  under  Mississippi  River. 

Black  River,  Acme;  pipe-flange  bench  in  field  on  J.  A.  Lanius's  place,  630  feet 
from  Black  River. 

pipe-flange  bench  75  feet  northeast  of  river,  265  feet  below  Burleighs 

Landing. 

Alton  Landino,  950  feet  below;  pipe-flange  bench  40  feet  from  river. 

Barker  Landing,  2,000  feet  south  of;  root  bench  in  iron  wood  on  levee,  650 

feet  south  of  bayou. 

Calhoun  Landing.    See  Eva  post-office. 

Cynthia  Bayou;  root  bench  in  ironwood  on  levee,  aw  feet  south  of  bayou. . . 

Delhoste  Landing;  pipe-flange  bench  100  feet  from  river,  225  feet  from 

landing 

Emmerson  Landing;  pipe-flange  bench  75  feet  south  of  river,  125  feet  north- 
east of  residence. 

Eva  post-office;  pipe-flange  bench  30  feet  west  of  bank  of  Black  River,  200 

feet  north  of  N.  Calhoun's  residence. 

GiLLESPiEs  Bayou,  1,300  feet  above;  pipe-flange  bench  in  Jackson's  field,  13 

feet  from  bank. 

Hardscramble  Landing;  pipe-flange  bench  20  feet  south  of  road,  60  feet 

south  of  levee. 

Lanius  (J.  a.)  place,  0,6  mile  above  Acme  post-office;  pipe-flange  bench  in 


field  650  feet  from  river. 

-  LUMS  Landing;  pipe-flange  bench  50  feet  southeast  of  Pauhl's  residence,  500 

feet  north  of  river, 

-  Monterey,  0.5  mile  below;  pipe-flange  bench  on  line  between  T.5  and  6  N 

-  Mouth  of;  high  water,  1-82 

high  water,  1892 

zero  of  gage 


Ploudens  Bayou,  560  feet  north  of;  pipe-flange  bench  on  line  of  T.5  and  6  N. 

R.7E. 

Black  River  station;  zero  of  gage 

high  water,  1893 

plpestone  bench  opposite  mouth  of  Little  River,  200  feet  from  depot 

root  bench  in  hackberry  225  feet  from  main  bank  of  Ouachita  River,  near  high- 
water  section  of  gage. 

root  bench  In  pignut  hickory  near  U.  S.  gage 

root  bench  in  sweet  gum  near  U.  S.  gage. 

7  miles  east  of;  root  bench  on  pecan  south  of  N.,  R.  R.  &  T.t  rack, 80 feet  south- 
east of  mllepost  7. 

Bousere.    See  under  Mississippi  River. 

Clajrton.    See  under  Tensas  River. 

Concordia;  pipe-flange  bench  16  feet  south  of  N.,  R.  R.  &  T.  track  at  station  . . . 

Cypress;  pipe-flange  bench  in  yard  of  Ilenry  Elerbee  (colored),  275  feet  west  of 
KO.  AN.  W.R.R.  track. 

Eva  post-ofilee.    See  under  Black  River. 

Fros^more;  plpestone  bench  in  southwest  comer  of  section-house  yard 

Helena;  pipe-flange  bench  65  feet  from  track  in  glane  on  property  of  Graves- 
Veaton  Co. 

nisslsslppl  River,  Ashley  plantation;  granite  post 

«  See  note,  p.  14. 


U.S.E 

U.S.E 

U.S.E 

St.  L.,  I.M.ifeS 
St.  L.,  I.M.  AS 


U. 


U. 


U. 


U. 


8.  E. 

S.  E. 

6.E. 
8.  E. 

8.E. 
S.E. 

S.  E. 

S.E. 

S.E. 

S.E. 

S.E. 

S.E. 

S.E. 
S.E. 
S.E. 
S.E. 
S.E. 

S.E. 
S.E. 
S.E. 
S.E. 

S.E. 
S.E. 
S.E. 


P 
E 
E 
R 
R 


E 

P 

E 
P 

P 
P 

P 

P 


U.S.E 

U  S.E 

U.S.E 

U.S.E 

U.8.C.&G.8 


Feet. 
53.  eM 
62.86 
8.26 

106.1 
91 


52.10 

50.224 

55.18 
53.381 


53.381 
48.964 

51.905 

53.590 

52.32 

54.242 

52.10 

52.284 

54.19 
57.97 
56.39 
a- 20. 51 
54.19 

4.49 
50.28 
51.196 
55.007 

48.741 
50.571 
67.377 


p 

60.320 

p 

58.243 

p 

56.442 

p 

60.306 

54.068 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


CONCORDIA  PARISH— continued. 

niMlMlppI  KlTer,  Black  Hawk. 3  miles  south  of;  on  Ballamagan  plantation, 
near  engine  house,  cut  in  cistern,  marked  **  U.  S.  B.  M.  D  LII." 


U.S.C.  &G.8. 


-  granite  post  at  east  steps  of  E.  PuUen's  residence. . 


-  BouoLRE,  Ashland  plantation;  granite  post  at  steps  of  W.  G.  Walton's  resi- 

dence. 

-  BuLUTs  Bayou  plantation;  marble  post  at  right  of  entrance  of  residence 
'    next  plantation  store. 

-  Deer  Park  plantation;  marble  post  at  steps  of  agent's  house 

-  Fairview,  Brabston  plantation:  marble  post  at  steps  of  residence. 

-  Gibsons  I^anding;  marble  post  at  northwest  comer  of  Stanton  &  Brandon's 

store. 

-  LuMS  Point;  copper  bolt  in  stone  post  on  Lum's  plantation  opposite  Fort 

Adams,  Miss. 


U.S.C.&G.S 

U.S.C.&G.8 


U.  B.C.  AG.  8. 


-  Point  Breeze  plantation;  copper  bolt  in  stone  post. 


-  MoRo  plantation;  marble  post  near  steps  of  owner's  dwelling. 
0.5  mile  below  the  above;  granite  post 


Morville  Landing,  2  miles  below,  on  Ashley  plantation;  granite  post , 

1  mile  above,  on  Moro  plantation;  granite  post 

raonterey.    See  under  Black  River. 

New^  Era;  pipe-flange  bench  75  feet  south  of  river,  125  feet  northeast  of  residence 
at  Emmerson  Landhig.  » 

OttJi  BaTon^  N.,  R.  R.  &  T,  crossing;  pipestone  bench  on  east  bank,  35  feet 
north  of  track,  35  feet  east  of  trestle. 

Red  Rlver^  Black  River,  500  feet  below  mouth  of;  cement-filled  vitrified  pipe 
in  Delhoste's  field. 

Sianton  KiatloDf  east  of;  pipe-flange  bench  near  cotton  platform  on  Athlone 
place. 

Tensan  River,  Athlone  place;  high  water,  1893 

pipe-flange  bench  near  cotton  platform  east  of  Stanton  station. 


U.S.C.  «feG  8. 
U.S.C.&G.S. 
U.S.C.  AG.  8. 

U.8.C.  &G.8. 

U.  B.C.  AG.  8. 
U.8.C.  &G.S. 
U.S.C.  &G.S. 
U.  8.  C.  «fe  G.  8. 


-  Clayton;  pipe-flange  bench  82  feet  northeast  of  N.  O.  <fc  N.  W.  track,  30  feet 
southeast  of  river 


-  r.ero  of  gage 

-  high  water,  1893.. 

-  low  water. 


Haphazard;  high  water,  1893 

Lamarque  place;  high  water,  1893 

Vldaila,  4Ji  miles  above;  marble  post  in  levee,  near  old  brick  wall. 

marble  post  at  steps  of  Judge  W.  H.  Hough's  residence , 

same 

—  bolt  in  granite  monument  in  lot  behind  court-house  and  jailo. . 

same  *» , 


u. 

8. 

C. 

AG. 8 

u. 

8. 

E. 

u. 

8. 

E. 

u. 

8. 

E. 

u. 

8. 

E. 

u. 

8. 

E. 

u. 

8. 

E. 

U  8.E. 


U.S.  E. 
U.S.  E. 


U.8.E 

U  8.E 

U.S.E 

U.S.C.&G.S... 
U.8.C.<S:G.8... 

U.S.E 

U.S.C.&G.8... 


DE  SOTO  PARISH. 


Benson,  3.6  miles  north  of;  rail-end  bench  15  feet  west  of  milepost  600.5 K. 

2.6  miles  north  of;  rail-end  bench  108  feet  west  of  milepost  601 .5 K. 

2.1  miles  north  of;  rail-end  bench  40  feet  north  of  first  telegraph  pole  south  of     K. 

milepost  602.  I 

1 .6  miles  north  of:  rail-end  bench  15  feet  west  of  milepost  602.5 |  K. 

1 .1  miles  north  of;  rail-end  bench  15  feet  southwest  of  milepost  603 |  K. 

0.6  mile  north  of;  rail-end  bench  35  feet  southwest  of  third  telegraph  pole     K. 

south  of  milepost  603.5 

0.1  mile  north  of;  rail-end  bench  12  feet  southwest  of  milepost  604 K. 

0. 4  mile  south  of;  rail-end  bench  8  feet  west  of  mile  post  604.5 '  K. 

0.9  mile  south  of;  rail-end  bench  10  feet  west  of  milepost  605 K. 

1.4  mil^  south  of;  rail-end  bench  35  feet  southwest  of  first  telegraph  pole     K. 

north  of  milepost  605. 5. 

Blllmore;  top  of  rail,  center  of  station H. 

a"  Bench  found  disturbed  in  1893." 


8 

E... 

r 

s 

c. 

8.... 

c. 

s.... 

c. 

8.... 

c 

8.... 

c 

s.... 

c. 

8... 

c. 

8... 



c. 

8... 

c 

s... 

&s.... 

Feet. 

P 

66.409 

P 

52.265 

P 

56.950 

P 

64.378 

P 

59.152 

P 

56.150 

P 

65.967 

P 

53.010 

P 

53.142 

P 

64.129 

P 

63.098 

P 

54.088 

P 

63.098 

51.995 


47.40 

55.88 

60.63 
55.88 
61.337 


E 

-17.06 

E 

03.77 

E 

20.70 

E 

61.25 

E 

62.63 

P 

68.256 

P 

63.276 

P 

63.422 

P 

61.080 

P 

61.235 

P 

304.24 

P 

276.22 

P 

280.09 

P 

268.52 

P 

252.94 

P 

248.12 

P 

249.29 

P 

241.70 

P 

231.03 

P 

22a  37 

312.5 


b  In  1893. 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


CALDWELL  PARISH— COntlnUCd. 

Ouachita  Klver^  Danville;  top  o(  gas  pipe  in  northwest  corner  of  horse  lot 
adjoining  Baughman's  residence. 

root  bench  in  pecan  200  feet  from  river  65  feet  south  of  Bayou  Dam . . 

high  water,  1882 


-  Gibson  Landing,  pipe-flange  bench  in  J.  W.  Price's  yard 

-  Henriette  Landing,  2,625  feet  from;  root  txjnch  in  elm  on  south  side  Harri- 

sonburg road. 

-  Jacks  Landing,  250  feet  southeast  of;  boat  spilce  in  sweet  gum  130  feet  from 

river. 

-  Long  Lake  Landing;  root  bench  in  red  oak  50  feet  east  of  left  river  bank 

-  Myer  (C.  C.)  place;  root  l>ench  in  pin  oak  20  feet  west  of  west  fence,  65  feet 

east  of  road. 

-  Peters  Bayou;  root  bench  in  sweet  gum  on  north  bank,  980  feet  above 

mouth. 

-  St.  L.,  I.  M.  <t  S.  bridge,  grade 


chisel  mark  in  upper  edge  of  lowest  piece  of  sheet-iron  casing  of  north- 
west pier. 

Sinope  Landing;  root  liench  in  catalpa  in  front  of  house 

high  water,  1882 

pipe-flange  bench  southeast  of  Filhlol  residence,  450  feet  from  left  bank 

of  river. 

Upper  Breston  Landing;  pipe-flange  bench  in  flrst  lane  south  of  residence, 

425  feet  from  river. 

Waco  Landing,  0.6  mile  above;  pipo-flange  bench  at  lane  end,  200  feet  from 

Methodist  Church. 

Wade  place;  pipe-flange  bench  500  feet  below  steam  gin ; 

Rlverton;  grade,  center  of  station 

zero  of  gage 

325  feet  southeast  of  station:  root  l)ench  on  sweet  gum  30  feet  from  track 

1  mile  south  of;  roet  Ijench  in  mull)erry  800  feet  from  north  end  of  trtfstle  ap- 
proach to  drawbridge. 

1  mile  south  of;  pipestone  Iwnch  1,000  feet  from  north  end  of  trestle  approach 

to  drawbridge. 

Sinltli  Ijake;  820  feet  from  end  of  trostle  approach  to  drawbridge  over  Ouachita 
River. 

Three  River*  Ferry;  pipe-flange  bench  on  Boeuf  River  250  feet  above  Columbia- 
Winnsborough  road. 

CATAHOULA   PARISH. 

Black  River,  Boatner  plantation;  root  r)ench  in  oak  50  feet  cast  of  levee,  650 
feet  northeast  of  residence. 

root  bench  in  oak  on  road  25  feet  east  of  levee,  500  feet  from  river,  3,250 

feet  below  store. 


U.8.E 

U.S.E 

U.8.E 

U.S.  E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.  E 

St.  L.,  I.  M.  &  S 
U.S.E 

U.S.E 

U.S.E 

U.S.  E 

U.S.E 

U.S.  E 

U.S.E 

St.  L.,  I.U.&8 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.  E 


U.  S.  E . 


U.S.  E.. 


-  Jones.  Bayou;  pipe-flange  l>ench  on  south  side  of  bayou,  on  Nicholla  place..    U.  S.  E. . 

-  Mays  Landing,  325  feet  southwest  from;  root  bench  in  pecan  50  feet  west  of  '  U.  S.  E. . 

levee.  I 

-  Montgomery  Landing;  pipe-flange  bench  on  south  side  of  road  1,200  feet  '  U.  S.  E.. 

from  river.  l 

-  Security;  high  water,  1882 

-  Security  post-office;  root  l>ench  in  cottonwood  600  feet  south  of  store, 

50  feet  west  of  river. 


Trisler  Landing,  2,000  feet  l:>elow;  pipe-flange  bench  on  mound  west  of 

Fairplay  place. 

Whitehead  (John  &  Gabe)  gin;  root  liench  in  persimmon  800  feet  north 

of  gin,  65  feet  west  of  river.  j 

Boeuf  Klver,  Alligator  Landing,  1.4  miles  above;  pipe-flange  bench  on  right 

bank,  6  miles  above  mouth.  I 

C'hiekasaiv  Creek,  St.  L.,  1.  M.  &  S.  trestle;  grade 

Chliiuiu  niation;  pipi>-flangc  lx>nch  on  Newman  plantation  road,  100  feet  west  of 
track. 

Copeland;  pipe-flange  bench  115  fec't  east  of  track,  115  feet  southeast  of  station  . . 

2  miles  west  of;  root  l)ench  in  elm  east  of  track,  5  telegraph  poles  north  of 

milepost  26. 


U.S.  E. 
U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

St.  L.,  I. 
U.S.  E.. 

U.S.E.. 
U.  8.  E.. 


M.  <&  8. 


R 
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P 
E 
E 

E 

E 

P 
R 
E 
P 
P 

P 

P 
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Feet. 
60.219 

58.368 
».58 
6L253 
50.653 

65.652 

61.336 
60.091 

56.510 

8L1 
56.261 

73. 124 

70.50 

00.75 

68.99 

74.77 

60.353 

68.1 

14.92 

67.312 

66.722 

63.141 

66.722 

54. 415 


54.745 
55.834 


p 

58.923 

p 

55.9.53 

E 

53.64 

E 

61.41 

P 

57.402 

E 

57.80 

P 

56.343 

E 

49.14 

R 

85.0 

P 

71.739 

P 

64.058 

P 

53.664 
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Authority. 


Class. 


Eleva- 
tion. 


DE  SOTO  PARISH— continued 

•  nianvfleld,  2.7  miles  north  of;  rail-end  bench  20  feet  northwest  of  third  telegraph 
pole  south  of  milepost  588.5. 

2.2  miles  north  of;  rail-end  bench  15  feet  northwest  of  second  telegraph  pole 

south  of  milepost  589. 

1.7  miles  north  of;  rail-end  bench  60  feet  south  of  first  telegraph  pole  south  of 

of  milepost  589.5. 

1.2  miles  north  of;  rail-end  Iwnch  90  feet  north  of  second  telegraph  pole  north 

of  milepost  590. 

0.7  mile  north  of;  rail-end  bench  15  feet  we^t  of  milepost  590.5 

0.2  mile  north  of;  rail-end  bench  20  feet  west  of  milepost  501 

0.8  mile  south  of;  rail-end  Iwnch  85  feet  north  of  first  telegraph  pole  north  of 

milepost  592. 

1.3  miles  south  of;  rail-end  bench  15  feet  west  of  milepost  592.5 

1.8  miles  south  of;  rail-end  bench  15  feet  west  of  third  telegraph  pole  south  of 

milepost  593. 
2.3  miles  south  of;  rail-end  bench  85  feet  north  of  milepost  603.6 


2.8  miles  south  of;  rail-end  ben  ;h  75  feet  south  of  first  telegraph  pole  south  of 

milepost  594. 
3.3  miles  south  of;  rail-end  bench  20  feet  southwest  of  second  telegraph  pole 

north  of  milepost  594.5. 
3.8  miles  south  of;  rail-end  bench  18  feet  west  of  first  telegraph  pole  south  of 

milepost  505. 
jnanvfleld  Junction*  0.5  mile  north  of;  rail-end  bench  15  feet  west  of  third 

telegraph  pole  south  of  milepost  593. 

grade»  center  of  station 

T.  &  P.  crossing;  top  of  rail 

rail-end  bench  85  feet  north  of  milepost  573.5 


0.5  mile  south  of;  rail-end  Ijench  75  feet  south  of  first  telegraph  pole  south  of 

milepost  504. 

Odin;  top  of  rail,  center  of  station 

Oxford;  grade,  center  of  station 

Pelican;  grade,  center  of  station 

Sabine  Parlvb  line;  rail-end  bench  35  feet  southwest  of  first  telegraph  pole 
north  of  milepost  tX)5.5.  • 

Stoneivail;  grade,  center  of  station 

Trenton,  2.5  miles  north  of;  rail-end  bench  15  feet  west  of  second  telegraph  pole 

north  of  milepost  595.5. 
2  miles  north  of;  rail-end  bench  12  feet  west  of  third  telegraph  pole  south  of 

milepost  596. 
1.5  miles  north  of;  rail-end  bench  15  feet  west  of  first  telegraph  pole  south  of 

milepost  596.5. 

1  mile  north  of;  rail-end  bench  18  feet  south  of  milepost  597 

bench  mark  on  northwest  corner  north  pedestal  of  west  pair,  water  tank 

rail-end  bench  12  feet  west  of  milepost  598. 

0.5  mile  south  of;  rail-end  bench  60  feet  north  of  milepost  598.5 ' 

. 1  mile  south  of;  rail-end  bench  50  feet  south  of  fourth  telegraph  pole  south  of 

milepost  599. 
1.5  miles  south  of;  rail-end  bench  75  feet  north  of  milepost  599.5 


K.C.  S. 

K.  C.  S. 

K.  C.  S. 

K.  C.  S.. 

K.  C.  S. 
K.  C.  S. 
K.C.  S. 

K.C.  S. 
K.C.  S. 

K.  C.  S. 
K.C.  S. 

K.C.  8. 

K.  C.  S. 

K.C.  8. 

T.&P.. 
K.C.  S. 
K.  C.  S. 
K.  C.  S. 


H.  <b8. 
T.  &P. 
T.  &P- 
K.C.S.. 


. 2  miles  south  of;  rail-end  bench  18  feet  west  of  second  telegraph  pole  south  of 

milepost  600. 
Wallace  liake;  rail-end  bench  40  feet  south  of  first  telegraph  pole  south  of  lake. 


EAST  CARROLL  PARISH. 


Henderson;  copper  bolt  in  pillar  of  dwelling  owned  by  Mrs.  Emma  E.  Peck.. 

. copper  bolt  in  chimney  of  cabin  opposite  old  gin 

PUake  ProTldence;  zero,  U.  8.  E.  gage 


T.  <k  P 

K.C.S 

K.C.  8 

K.C.  8 

K.C.S 

K.C.  8 

K.C.  8 

K.C.S 

K.C.  8 

K.C.S 

K.C.S 

K.C.S 


U.  8.  C.  <t  a.  S, 
U.  8.  C.  <t  G.  8. 
U.S.E 


P 

P 

P 

P 

P 
P 
P 

P 
P 

P 
P 

P 

P 

P 


P 
P 


Feet. 
281.33 

302.80 

299.75 

311.83 

324.60 
339.28 
332.02 

351.31 
351.16 

343.06 
356.22 

364.26 

351.70 

351.16 


R 

316 

R 

343.7 

P 

343.06 

P 

356.22 

R 

274.0 

R 

257 

R 

315.5 

P 

229.37 

R 

211.8 

P 

358.46 

P 

353.71 

P 

346.81 

P 

350.21 

P 

347.78 

P 

341.02 

P 

346.05 

P 

316.42 

P 

314.92 

P 

300.07 

163.09 


101.819 
79.168 
60.34 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


FRANKLIN  PARISH. 


Baskln  station;  pipe-flange  bench  opposite  north  end  of  platform 

Bayou  IVIacoii,  Cutoff  Bayou,  mouth  of;  pipe-flange  bench  on  knoll  west  of 
warehouse. 


-  above;  zero  of  gage. . 


-  Cutoff  Landing;  high  water,  1893 

-  Jacksons  Landing;  pipe-flange  bench  in  Tom  Griffin's  barn  lot. 


root  bench  on  right  bank  of  Pullaway  Bayou,  65  feet  from  Bayou 

Macon. 

—  OsBORNEs  Ferry;  pipe-flange  bench  in  northeast  corner  of  yard  of  W.  R. 

Osborne. 

—  Osborne  Landing;  high  water,  1882 

high  water,  1893 

—  Pullaway  Bayou;  root  bench  on  right  bank, 65  feet  from  Bayou  Macon 

—  Pullaway  Landing.    See  Bayou  Macon,  Jacksons  Landing. 

—  Sunshine  Landing;  pipe-flange  bench  in  lot  adjoining  J.  L.  Newcomer's  resi- 

dence. 


Warsaw  Landing;  root  bench  in  red  oak  165  feet  below  large  warehouse 

Bis  €r«ek,  N.  O.  &  N.  W.  Crossing;  plpe-Qange  bench  225  feet  east  of  bank,  80 
feet  south  of  track. 

BIk  Cre«k  statloiif  1  mile  south  of,  root  bench  on  post  oak  east  of  track,  4.5 
telegraph  poles  south  of  milepost  60. 

Boeuf  RlT«r,  Daly  Landing;  pipe-flange  bench  50  feet  northeast  of  warehouse. 

De  Sha  Landing;  pipe-flange  bench  40  feet  from  river  on  Smith  place 

Gum  Point  Landing;  pipe-flange  bench  32  feet  north  of  warehouse 

Masons  Landing;  zero  of  gage,  1899 


€?onio-N«w  LlffhU  road.  Roaring  Bayou,  500  feet  west  ol;  root  bench  in 
white  oak  on  south  side  of  road. 

Delhi- Warsaur  road,  Dover,  350  feet  south  of;  root  bench  in  red  elm 

Jackson  Landing,  near;  pipe-flange  bench  in  Tom  Griffin's  bam  lot 

Eden  station;  pipe-flange  liench  30  fwt  east  of  track,  260  feet  north  of  platform . 

Elam;  pipe-flange  bench  at  Mrs.  L.  Allen's  store,  100  feet  west  of  track 


Gilbert;  pipe-flange  bench  in  southwest  corner  of  garden  of  Ephraim  Williams, 
500  feet  southwest  of  depot. 

Lamar  post-office,  742  feet  south  of;  root  bench  in  white  oak  west  side  of 
Warsaw  road. 

Osbomes  Ferry.    See  under  Bayou  Macon. 

Peek,  1  mile  north  of;  root  bench  in  thorn  west  of  track,  2  telegraph  i>oles  north  of 
milepost  35. 

Steele  siirltch;  pipe-flange  l^ench  50  feet  east  of  track,  130  feet  south  of  trestle  .. 

Warsaw-Delhi  road.    See  Delhi-Warsaw  road. 

Wlnnsboro,  1  mile  north  of;  root  bench  on  white  oak  1.5  telegraph  poles  south 
of  milepost  53. 

pipe-flange  Ijench  in  lot  of  Mrs.  Adams  opposite  depot 

Wlsner;  pipe-flange  bench  65  feet  east  of  track,  650  feet  south  of  depot 

1  mile  south  of;  root  Ijench  on  hickory  east  of  track,  9  telegraph  poles  south  of 

milepost  37. 

GRANT  PARISH. 


Antonla  station;  grade,  center  of  depot 

1  mile  north  of;  summit  of  grade  near  milepost  615 

Bayoa  d9Artlg:o,  L.  R.dc  N.  bridge;  sec.22,  T.8N.,R.4  W.,topof  stringer.. 


U.  S.  E. 
U.  S.  E. 

U.  8.  E. 
U.S.  E. 
U.  S.  E. 
U.S.  E. 

U.  8.  E. 

U.  S.  E. 
U.  8.  E. 
U.  S.  E. 

U.  8.  E. 

U.  8.  E. 
U.  8.  E. 

U.  8.  E. 

U.  8.  E. 
U.  8.  E. 
U.  8.  E. 
U.  8.  E. 
U.  8.  E. 

U.  8.  E. 
U.  8.  E. 
U.  8.  E. 
U.S.  E. 
U.  8.  E. 

U.  8  E. 


U.S.E... 
U.8  E... 

U.S.E... 

U.S.E... 
U.S.E... 
U.S.E... 


L.  R.  AN.. 

-b«d  of  bayou ',  L.  R.  &  N.. 

-  sees.  10-15,  T.  8  N.,  R.  4  W.,  root  l)ench  on  beech  north  of  bayou,  west  of  :  L.  R.  «k  N. 


St.  L.,  I.  M.  &  i 
St.  L.,  I.  M.  &  { 


track. 
BajroadeGaup^L.R.f&N.  BRIDGE,  north  of;  root  bench  on  pin  oak  west  of  track.   L.  R.  &  N.. 

,  top  of  stringer I  L.  R.  A  N.. 

a  See  note,  p.  14. 


I     Feet. 

73.752 

,      68.43 

I 
O-20.61 

'      67.88 

87.042 

'      73.658 

i      78. 181* 


E  76.80 

E  '      71.75 
P  73.658 

P  i      91.878 


p 

84.605 

p 

74.391 

p 

74.279 

E 

66.30 

E 

64.37 

E 

00.33 

E 

a-20.44 

P 

58.329 

P 

87.154 

P 

87.042 

P 

71.667 

P 

72.210 

P 

77.748 

88.492 

58.404 
72.238 

70.812 

72.142 
74.746 
73.068 


R 

189.0 

R 

105.4 

R 

119 

R 

110 

R 

134.3 

R 

89.2 

R 
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Loc^UdU. 


bed  of  btt>*f»u*. » „ .....».-.*..,.»,...„ 


B«r«u  N«iitftclif«,  L.  H.  k  K.  bbipoe:  top  ol  iirftigpr.. 

Bayou  PaieiiaM,  L.  R.  il  N.  bridcie;  top  of  stringer 

Btgrrrpk|3c.  L.,  I.  y.  dt  3.  BttiDOE;  south  end„» 

^^— high  wfttcf.... ...„,.,._ ,,^v*.,,... 

bed  nf  cr«ek. . , , *.,,... 


Bo|f^}'  Bb}'oii«  L.  H.  ^  K.  BRiDoi;  top  of  »cniigvr. . 
high  wati?r.  JfiPli ..............._ 


Colf|%x|  griidp.  rrtitcr  of  stntton ..„..,..„„. ....*..».,.„*.„ 

— - —  pifw^siopi*  Wnt-h  in  (?ourt*hoQ»yard.*7 ..^.. ........,,.,, 

■  bifrh  wtti*r.  \Wl. ...,,„. .,,.„.. 

Corullf  Id  1lii>  UH,  L.  R.  &  K.  saic^Gc;  top  of  srringtr,. .  .,.»..„„ ,, 

■ ' lw?fl  of  fni J'OU». . . , ...... 

F«l  ritioiin  I  |i0iil^offlce^  1.2S  milri  flTwvt^;  ptpe^tonp  bench  od  Wtm.  A.  C.  De«L'« 
plantation,  rvppon^e  DHoac^hcp  H<K'k. 

Flulc}'  Hpiiri  STTiuJo,  eentiT  of  station... *..,. .,, 

Fl»h  <r«*?'k,3t.  L.f  L  M.  &  B.  BftrimG:  north  end,,, .., 

O^i^r^^r to wn(  graili?,  St.  t..  1.  M.  it  S,  croMtog ......,...,,... _  _ . 

gndc>.  cviiti^r  iif  stat  ion 

Ho^ircoU  BtAtlon;  grurln,  center  of  station ^ 

1  mile  north  of;  grudr  at  milepost  607 

Kltcliens  Creek,  St.  L.,  I.  M.  dc  S.  bridge;  lop  of  stringer 

be<l  of  creek 


Aothority. 


^'*"*     lion. 


lilUle  River;  St.  L.,  I.  M.  <&  S.  crossinq;  grade  of  bridge.. 

high  water, 

south  bank 

bed  of  river 


J.  &  A  CEOB*i,vo:  l>ed  of  river. 

.T| oil t4f  ornery    grade,  center  of  station 

hlfih  wattff  1892 

Nngoiit  HtjfillniK  1  miles  north  of;  summit  of  grade  near  milepost  C2o. 
grade,  center  of  station 


Polloek;  i^riMlN\  (^('nUT ^ ■  f  depot 

Rapldeik  ParUh  line;  grade,  L.  R.  &  N  track 

Roehelle;  grade,  rffntcr  ^y\  ^liit Ion 

Sandspiir.    iSf^  Aiitoniu  utotlon. 

R<mI  River,  DU3*(X  LANnrjftJ.  1,3)0  feet  alwve;  pipestone  bench  near  cabin  on 
I  lunn  pintitfl  non,  

K\rRMoexT,  \.%^  nilk*  *t»ove;   pipestone  bench  on  plantation  of  Mrs.  Deal. 

ppposttc  Di'loHche4  Ro{.^k       ' . 

Sandy  Creek,  9t  L,,      M  AS.  brickie;  top  of  stringer 

Winn  Parlitli  1  liie;  grafle,  L,  R  A  ^J  tract 

Verde  station    grHd**  con t^r  n(  station 

400  feet  south  of;  root  bench  on  red  oak  east  of  track 


L.  R.*  ]sr„. 

L.  R.  AN. 

L.  R.  AN 

St.L..I.M.&B... 
St.  L..  f,lf.  AS.., 
at  L..I.  M.  AS,.. 

L.  R.  &K..,. , 

L.  R.  AN..... 

L.  ft.  &N 

U.S.  E I 

U.  8.  B, ! 

L.R.  A  N.. j 

L.  R.  AN...,. ....... .j 

U.S.E ; 


St.  L.rl.  U.  &S.. 
St.  L..  I.  ST.  AS,. 

L.  A  A. 

St.  L..  I.M.  AS.. 
St.  L.,  I.M.  AS.. 
St.  L..  I.M.  AS.. 
St.  L.,  I.  M.  AS.. 
St.  L.,  I.M.  AS.. 
St.  L..  I.M.  AS.. 
St.  L.,  I.M.  AS.. 
St.  L..  I.M.  AS.. 
St.  L..  I.M.  AS.. 

L.  A  A 

L.  R.  A  N 

U.S.  E 

St.  L.,  1.  M.  AS.. 
St.  L.,  I.  M.  A  S.. 
St.  L.,  I.M.  AS.. 

L.  R.  A  N 

St.  L.,  1.  M.  A  S.. 


R 

R 
ft 
R 
R 
R 
R 
ft 
ft 
R 
F 
E 
R 
R 
P 


JACKSON  PARISH. 


U.S.E 

U.S.  E 

St.  L.   1.  M.  A  S 

L.  R.  A  N 

L.  R.  A  N 

L.R.  A  N 


Allendale 

Ansley  station 

Bridge  Creek,  A.  S.  bridge;  sec.  8, 
bed  of  creek 


A.S. 


T.  16  N.,  R.  3  W.;  top  of  rail 


Clay  post-ofilce;  top  of  rail  at  Elmore  station 

Cypremi  Creek,  A.  S.  bridge;  sec.  31,  T.  10  N.,  R.  3  W.;  top  of  rail. 

bank  of  cn^ek 

bed  of  creek. 


A.S. 
A.S. 
A.S. 
A.S. 
A.S. 
A.S. 
A.S. 


«1 

102.2 
87.0 
05.2 
93,2 

«3.3 
101. « 
9(3.7 

9.vn 
as 


R 

172.3 

R 

§i.a 

R 

^ 

R 

97.4 

R 

85.6 

R 

96.6 

R 

152.5 

R 

137.5 

R 

87.3 

K 

86.3 

R 

70 

R 

27 

R 

24 

R 

152.7 

E 

101.37 

R 

-20G.3 

R 

17i.4 

R 

96.2 

R 

89 

R 

81 

P 

104. 749 

P 

94.552 

R 

152.3 

R 

164 

R 

IftS.O 

R 

161.14 

R 

177 

R 

191 

R 

182.3 

R 

172 

R 

206.3 

R 

162 

R 

157 

R 

147 
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Location. 


JACKSON  PARISH— <K>ntinued. 


Authority. 


Elmore  strntlon;  top  of  rail,  center  of  station 

Hod^e;  top  of  rail,  center  of  station 

Jon«sboro;  top  of  rail,  center  of  station. 

2  miles  south  of :  at  milepost  23 A.  S 

lilncoln  Parish  line;  top  of  rail.  A.  S.  R.  R |  A.  S 

Pmrsons  Creek,  A.  S.  bridge;  sec.  18,  T.  16  N.,  R.  3  W.;  top  of  rail  north  end  of  I  A.  S. 
bridge.  I 

Winn  Parish  line;  top  of  rail,  A.  8.  R.  R A.  S 

Wjratt;  top  of  rail,  north  head  block A.  S 


LINCOLN  PARISH. 


A I  lensreen;  top  of  rail,  center  of  station 

pipestone  bench  1(V5  feet  northwest  of  station,  150  feet  north  of  track.. 

Alexton,  near:  top  of  big  cut 

Averlu;  top  of  rail,  center  of  station 

Chondrant;  top  of  rail,  center  of  station 


pipestone  bench  215  feet  north  of  track,  at  southeast  comer  of  Farmer  s  Union 

office. 
2  miles  west  of:  root  l>ench  in  white  oak  65  feet  north  of  l>ridgc  215, 650  feet 

west  of  milepost  97. 

JDiibach;  top  of  rail,  center  of  station 

Jackson  Parish  line;  top  of  rail.  A.  S.  R.  R 

Ruston,  1.5  mileseast  of;  root  i)ench  in  lai^pme  north  of  track,  100 feet  west  of 
milepost  101. 

top  of  rail.  V..  S.  &  V.  crossing , 

pipestone  l3ench  in  court-house  yard  at  comer  of  Louisiana  and  Vienna  streets. 

top  of  rail,  center  of  station 

1.5  miles  west  of;  rail-end  l>ench  south  of  track,  650  feet  from  milepost  104.. 

Tremonl,  2  miles  east  of:  root  Ix'nch  Inlargepinesouthol  track,  1,315  feet  west  of 
milepost  89. 

Slmmsboro;  top  of  rail,  center  of  station , 

pipestone  bench  in  yard  of  Mr.  Madden 


v.,  S.  &  P. 
U.S.E... 
A.S 


v.,  S.  &  P. 
v.,  s.  &  p. 

U.S.  E. 
U.S.E. 
A.S... 


A.S... 
U.S.  E 


A.S... 
U.S.  E. 


S.  d: 
S.  E. 


U.S.  E. 


v.,  S.  dr  p. 
U.S.  E... 


Class. 


R 
R 
R 
R 
R 
R 

R 
R 


R 
P 
R 
R 

I     R 

I      P 

I      P 


Eleva- 
tion. 


R 
R 
P 

R 
P 
R 
P 
P 

R 
P 


Feet. 

206.3 

191 

212 

246 

211 

181 

170 
191 


330 

330.169 

231 

156 

154.9 

152.279 

152.090 

135 
211 
249.635 

304.5 

314.460 

311.9 

241.181 

178.501 

325.9 
320.312 


MADISON   PARISH. 


Bayoii  ITIaoon,  Andrews  Ferry,  0.0  mile  l)eiow 
below  cal>in  on  Monigomery  place. 


root  bench  in  pin  oak  288  feet      U.  S.  E . 

I 
root  iM^nch  in  pin  oak  on  north  side  of  iane,0.4  mile  south  i  U.  S.  E. 


Andrews  field 

ol  l>dyou. 

Montgomery  place.    See  .Vxdrew^s  Ferry.  j 

Harnes;  top  of  rail,  center  of  station |  V.,  S.  &  P 

pipestone  l>ench  in  y«rd  of  cabin  opposite  !«tore I  U.  S.  E... 

California  station;  pipestone  liench  m  yurd  oi  Mrs.  N.Thomas U 

top  of  rail,  center  of  station V 

Dallas;  top  of  rail  center  of  station |  V 

zero  of  Tensa.H  River  gage i  U 

pipestone  bench  about  7  hM't  east  of  cabin  just  west  of  Tensas  River,  on  north 

side  of  track. 
Delta;  top  ol  rail,  center  of  station 

copper  bolt  in  stone  post  south  of  V.,  S.  &  P.  R.  R.  and  east  of  Main  street.  .|  U 

same j  U 

Duck  port*    Set  under  Missis.Hippi  River. 

KIdorado;  top  of  rail,  center  of  station V 

Kellos{j:s  Lauding;.    See  under  Mississippi  River.  ' 

Lake  One  station;  top  of  rail,  center  of  station I  V 


U 

Jv. 


S.E 

S.  A  P.... 
S.  <fe  P.... 

S.E 

S.E 


S.  &  P 

8.  E 

S.  C.  A  O.S.. 


,S.&  P. 


.  S.  A  P. 


■  pipestone  bench  norlhwost  of  Waddell's  sawmill,  187  feet  northeast  of  east 
pier  of  v.,  S.  &  P.  bndge. 


U.S.  E. 


p 

73.894 

^ 

76.362 

R 

88.3 

P 

81.030 

P 

88.217 

R 

95.3 

R 

87 

E 

54.10 

P 

76.206 

R 

93.2 

P 

87.453 

P 

87.495 

87.8 


90 
77.  Ml 
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Location. 


Authority. 


;  Class 


Eleva- 


iiADisoN  PARISH— continued 


IjUIUs;  top  of  rail,  center  of  station 

jmilllkens  Ueiid.    See  under  Mississippi  River. 

iniMilsslppl  R 1  ver^C  A  BIN  Teele  plantation;  copper  bolt  in  northeast  pillar' 
of  dwelling. 

Crystal  Spring  plantation;  copper  bolt  in  east  chimney  of  dwelling. 

DucKPOBT  plantation;  copper  bolt  in  third  pillar  from  northeast  comer 

of  dwelling  porch. 

Echo  plantation;  copper  bolt  in  chimney  of  dwelling 

Kelloggs  Landing;  copper  bolt  in  southeast  chimney  of  post-office  building. 

MiLLiKENS  Bend,  0.75  mile  above;  copper  bolt  in  third  brick  from  northeast 

corner  of  foundation  of  H.  P.  Morancy's  house. 

Omega  post-office,  0.25  mile  alwve,  Ditchley  plantation;   copper  bolt  in 

chimney  of  Mrs.  Sarah  A.  Nutt's  dwelling. 

Point  Place  plantation;  copper  bolt  in  second  pillar  from  southeast  cor- 
ner of  dwelling. 

RiVERViEW  plantation;   copper  bolt  in  northeast  pillar  of  dwelling-house 

porch. 

Saroents  Point;  copper  bolt  in  cement  block  near  cabin  2,000  feet  from  river. 

Willow  Glenn  plantation;  copper  bolt  in  second  pillar  from  southeast 

comer  of  dwelling-house  porch. 

mound  station;  pipestone  bench  at  northeast  comer  of  easternmost  section 
houseofV.,  S.i  P.  R.  R. 


v., 


top  of  rail,  center  of  station 

Ome^a.    See  under  Mississippi  River. 

Quebec;  top  of  rail,  center  of  station , 

pipestone  bench  at  store  200  feet  southeast  of  railroad  bridge  over  Bayou 

Dispute. 
near;  on  east  bank  of  Tensas  River,  30  feet  south  of  track , 


Tallnlah;  top  of  rail,  center  of  station 

copper  bolt  1.5  feet  above  floor  of  gallery,  1.75  feet  w^est  of  main  door  of  court- 
house. 

Tendal;  top  of  rail,  center  of  station 


Tensas  River,  Gray  place;    pipe-flange  bench  in  yard  of  house  occupied  by 
James  McPherson. 

Jacks  Bayou;  zero  of  gage 

Quebec  place;  high  water,  1893 

v.,  S.  &  P.  bridge;  high  water,  1893 

Waverly;  pipestone  bench  in  yard  of  section  foreman 

top  of  rail,  center  of  station 


!  u. 
u, 

u. 
u. 
u. 

u. 

u. 

u. 

u. 
u. 

u. 

V. 
V. 

u. 
u. 

V. 

u. 

V. 

u. 


S.&P '  R 

I 

S.C.&G.S j  P 

S.C.&G.S P 

S.C.&G.S P 

S.C.&G.S I  P 

S.C.<S:G.S P 

S.C.&G.S i  P 


S.C.AG.S \ 

S.C.&  G.S ; 

S.C.&G.S 


J.  C.  &  G.S. 
;. C. dt  G.S. 


S.E 

.S.&  P 


S.&  P 

S.E 


S.E 

S.&  P.. 
S.E 


,  S.  &  P. 
S.E.... 


S.E.... 
8.  E.... 

S.E.... 
S.E.... 
S.  &  P. 


MOREHOUSE  PARISH. 

A rkansas-Loulslana  State  line ;  top  of  rail,  N.  O.  <&  N.  W.  R.  R 

Bayou  Bartliolonieiir,   Arkansas-Louisiana  State  Line,  1.A50  feet  south 
of;  pipe-flange  bench  2*50  feet  east  of  bayou,  50  feel  east  of  railroad. 

Bonner  place;  pipe-flange  bench  in  yard  of  cabin  on  lower  end  of  place 

Bonner  Ferry;  pipe-flange  bench  on  right  top  bank  of  bayou,  20  feet  from 

road  to  terry . 

Davis  place;  root  bench  in  oak  on  bayou  side  of  road,  1,150  feet  below  Pecan 

Landing. 

Hughes  Ford;  pipe-flange  bench  95  fei't  from  bank  at  angle  where  road 

leaves  bayou  and  goes  up  lake. 

Jones  place;  pipi>-flange  bench  in  yard  around  second  cabin  from  residence, 

65  feet  north  of  bayou. 

pipe-flange  bench  6.5  feeteast  of  lane  to  Williams  place  and  50 feet  south 

of  bayou. 


O.&N.W. 


U. 


U. 


•  Lindgrove  Landing;  pipe-flange  bench  in  west  corner  of  field  where  road 
from  Bonita  comes  to  bayou.  I 

Lindgrove;  zero  of  gage U. 

-  Myers  place;  pipe-flango  lK»nch  65  feet  south  of  bayou,  at  end  of  lane  !  U. 
leading  to  Marble  place.  | 


S.E 

S.E 

S.E 

S.E 

S.E 

S.E 

S.E 

--- 

S.E 

S.E 

S.E 

R 
P 

P 
R 
P 

R 
P 

E 
E 
E 
P 
R 


Feet. 
91.4 

98.641 

87.619 
97.202 

97.665 
88.267 
97.514. 

96.549 

90.901 

94.394 

85.694 
91.061 


P  83.138 

R     1      91.1 


87.8 
75.072 

78. 131 

90.9 

91.802 

87.8 
75.264 

42.81 

83.16 

79.69 

78.532 

87.8 


I      90 
;     107.075 

j      91. 780 
94.68 

I      94.838 

109.31 

!      86.641 

90.227 

'     105.634 

75 
!      90.703 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


MOREHOUSE  PARISH— continued. 

Bajron  Bartholomew^f  N.  O.  &  N.  W.  bridge;  top  of  rail 
bed  of  bayou 


Pecan  Landing;  1.150  feet  below  residence,  root  bench  in  oak  on  bayou  side 

of  road  on  Davis  place. 

Pratt  place;  lero  of  gage 

Sandidge  place;  rero  of  gage , 

pipe-flange  bench  in  southwest  comer  of  field,  30  feet  north  of  bayou. . . 

Wards  Ferry;  pipe-flange  bench  10  feet  northeast  of  bridge  across  drain.  30 

feet  north  of  bayou. 

Ward  place;  pipe-flange  bench  In  southwest  comer  of  field  near  second  I 

cabin  beiow  residence.  , 

Wells  place;  pipe-flange  bench  in  northwest  comer  of  field  east  of  first  ' 

cabin  east  of  residence.  30  feet  south  of  bayou.  I 

Bastrop,  15.5  miles  north  of;  grade,  Shiloh  (Charlon)  Crcelc  bridge I 

12.5  miles  north  of;  summit  between  White  Oak  Creek  and  Shiloh  (Charlon) 

Creek.  ! 

11.5  miles  north  of;  grade,  White  Oak  Creek  bridge 

4  miles  north  of;  summit  between  Horse  Bayou  and  Bayou  Bartholomew. .. 

top  of  rail,  center  of  station 


N.  O.  &  N.  W 

N.  O.  A  N. 

W 

U 

S.E... 

... 

U.S.  E... 

U 

S.E... 

U 

S.E... 

U 

S.E... 

Boeuf  River;  top  of  rail,  N.O.  &  N.W.  bridge 

Bonlta,  3  miles  north  of;  root  bench  in  white  oak  east  of  track,  700  feet  south  of 
first  cattle  gap  south  of  milepost  497.  ' 

2  miles  north  of;  root  bench  in  elm  east  of  track,  between  third  and  fourth 

telegraph  poles  above  milepost  498.  . 

pipe-flange  Ijcnch  northeast  of  comer  of  section-house  garden , 

Charlon  (Shiloh)  Creek;  N.  O.  &  N.  W.  bridge 

Colllnston,  2.5  miles  north  of;  summit  of  grade,  Bastrop  Hills,  track 

2.5  miles  north  of;  summit  of  grade,  Bastrop  Hills,  top  of  cut 

top  of  rail,  center  of  station 

JDoss 


Horse  Bayou,  N.  O.  &  N.  W. 

Ixjd  of  bayou 


bridge;  north  end  . 


Jones  station;  pipe-flange  bench  in  corner  of  fleld  opposite  station  platform, 
65  feet  south  of  milepost  496. 

Ijlnd^rove*    See  under  Bayou  Bartholomew. 

Ifler  Rou8:e 

Oak  Rldg:e  ;  top  of  rail,  center  of  station 


Parkvllle;  pipestone  bench  in  Bob  Tucker's  yard  130  feet  from  Bayou  Bartholo- 
mew, 650  feet  above  mouth. 

Tlnsey  Bayou.    See  Charlon  Creek. 

White  Oak  Creek,  N.  O.  &  N.  W.  bridge;  top  of  rail 


U.S.E 

U.S.E 

N.O.&  N.W... 
N.  O.  &  N.  W . . . 

N.  O.  A  N.  W . . . 

N.  O.  &  N.  W . . . 
N.O.&N.W... 
N.  O.  &  N.  W . . . 
U.S.E 

U.S.E 

U.S.E 

N.  O.  &  N.  W . . . 
N.O.&N.W... 
N.  O.  &  N.  W . . . 
N.O.&N.W... 
St.L.,I.M.<&S. 
N.  O.  &  N.  W . . 
N.  O.  A  N.  W . . 
U.S.E H- 


St.L.,I.M.d:S. 
N.O.&  N.W... 
U.S.E 


N.  O.  &  N.  W . 


NATCHITOCHES   PARISH. 


Antolne  Creek,  L.  &  A.  bridge;  bed  of  creek !  L.  &  A. 

Ashland,  grade,  center  of  station I  L.  A  A . 

Bayou  Pierre,  T.  &  P.  bridge;  grade,  north  end '  T.  &  P. 

bed  of  bayou '  T.  &  P. 


Blaek  Lake;  high  water,  1902 L.  R.&  N. 

lowest  point  of  bed,  sec.  11,  T.  11  N.,  R.  7  W I  L.  R.&  N. 

Chestnut;  L.  N.  W.  crossing,  grade |  L. &  A 

Chopin;  grade,  center  of  station T.&  P 

Clarence;  top  of  rail,  center  of  station '  L.  R.&  N. 

Camptl ;  top  of  rail,  center  of  station |  L.  R.  &  N . 

1  mile  north  of,  northwest  quarter  of  northeast  quarter  st»c.  29,  T.  11  N.,  R.  7     L.  R.  A  N . 

N.;  root  bench  on  oak  at  fork  of  roads. 

Cypress ;  grade,  ct?ntcr  of  station T.  &  P 

oFrora  Bull.  U.  S.  Geol.  Survey  No.  160;  not  corrected. 


I  Feet. 

R     I  97 

R     ;  66 

P     !  94.838 

£      I  68. 24 

E      I  53.63 

P      I  89. 114 

'P      '  97. 096 

P      ,  95. 703 

1 

P      :  99. 914 


R 

75 

R 

113 

R 

100 

R 

125 

R 

140 

R 

80 

P 

101.393 

P 

100.806 

P 

106.308 

R 

,      75 

R 

145 

R 

155 

R 

79.5 

R 

a77. 

R 

91 

R 

85 

P 

!     106.709 

1 
■1 

R 

i       93a 

R 

87.5 

P 

77.259 

R 

1    ^^® 

R 

1    238 

R 

1     125 

R 

1      ^^ 

L 

'     107 

L 

!      87 

R 

261 

R 

99.8 

R 

114.7 

R 

124.7 

L 

171 

R 

100.2 
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Class 


Eleva- 
tion. 


NATCHiTOCHEa  PARIBH— Continued. 


Itorry ;  grade,  center  of  station 

Goldonna ;  grade,  center  of  station 

Grappes  Bluff;  top  of  rail,  center  of  station ' 

flyams ;  grade,  center  of  station 

Irma ;  grade,  center  of  station 

Luella ;  grade,  center  of  station ' 

IVIarfhaTllle ;  grade,  center  of  station 

niontc^oiiieryi  Imile  below;  pipestone  bench  in  yard  on  Dr.  R.  E.  Jackson's 
plantation. 

Montrose .• 

4  miles  south  of;  summit  of  grade,  northeast  quarter  sec.  6,  T.  6  N.,  R.  6.  W. 

5  miles  south  of;  summit  of  grade,  southwest  quarter  of  sec.  12,  T.  6,  N.,  R.  7  W. 

10  mUes  south  of ;  sec.  35,  T.  6  N..  P..  7  W ' 

Natrhltochea ;  grade,  center  of  station ' 

Nortli  Cypress  Creek,  L.  &  A.  bridge,  sec.  9,  T.  13  N.,  R.  7  W.;  top  of  stringer  . 

Plney  Creek,   L.  <Sc  A.  bridge,  sec.  24,  T.  13  N.,  R.  7  W.,  north  end;  top  of  I 
stringer. 

bed  of  bayou 

Provlncal,  grade,  center  of  station 

Red  River,  Boyce  plantation,  just  below;  pipestone  bench  near  house  of  George 
Johnson  (colored). 

BuxTONS  Lending;    pipestone  bench  on  J.  A.  Williams's  plantation,  east  of 

house.  250  feet  below  mouth  of  Little  River. 

Qallion  (H.  p.)  yard;  pipestone  bench  on  east  bank  of  Fausse  River,  oppo- 
site lower  end  of  Tiger  Island. 

Jackson  (R.  E.)  plantation,  1  mile  below  Montgomery;  pipestone  bench 

In  yard. 

Tiger  Island;  opposite  lower  end,  pipestone  ijench  in  H.  P.  Galllon's  yard.. 

Williams  (J.  A.)  plantation;  pipestone  bench  east  of  house 

Willow,  high  water,  1892 i 


T.&P.... 
L.&  A.... 
L.R.&N. 
T.&P.... 
L.R.&N. 
L.R.&N. 
T.&P.... 
U.  8.  E... 


R 
R 
R 
R 
R 
R 
R 
P 


O.R.&K. 
O.R.&K. 
O.R.AK. 

T.&P 

L.&  A 

L.&  A.... 


.Feet. 
105 
141 
153.7 
116 
11X7 
11L2 
253.4 
99.182 

100  ± 


235 

I    326 

280 

I    118 

I    189 

198 


Red  River  Parish  Line,  ground  level,  L.  R.  &  N.  R.  R  . . 

grade,  L.  R.  &  N.  R.  R 


Robeltne,  grade,  center  of  station 

Saline  Rayon,  L.  R.  &  N.  bridge;  top  of  stringer  . 

L.  &  A,  bridge;  stringer 

bank  of  bayou 

bed  of  bayou 


South  Cypress  Creek,  L.  &  A.  bridge,  sec.  10,  T.  13  N.,  R.  7  W.;  top  of  stringer, 
north  end. 


L.&  A. 
T.&P. 
U.S.E. 

U.S.E. 


U.8.E 

U.8.E 

U.S.E 

U.S.E 

U.S.E 

L.R.<J:N-.. 
L.R.<feN... 

T.&  P 

L.R.&N... 

L.&  A 

L.&  A 

L.&  A 

L.&  A 


R  I     180 

R  '    1G6.1 
P  121. 162 

P  j      92. 242 

P  112. 795 

P  99. 182 


-  bed  of  creek. 


Victoria,  grade,  center  of  station. 


L.  &  A . 
T.&P. 


P 

112.795 

p 

92.242 

E 

114. 13 

R 

164 

R 

157.7 

R 

147 

R 

1  116.2 

R 

120 

R 

1  112 

R 

93 

R 

192 

R 

1  181 

R 

196 

OUACHITA   parish. 


i 


Calhoun,  2  miles  east  of ;  root  bench  in  gum  south  of  track,  1,000  feet  west  of  |  U.  S.  E I     P     I    151.750 

milepost  84.  ill 

pipestone  l)ench  in  C.  C.  Harris's  yard,  150  feet  south  of  track , 

top  of  rail,  center  of  station 

Chenlere;  top  of  rail,  center  of  station 

pipestone  bench  at  comer  of  section  house *. j 

C-uba  post-office.    See  under  Ouachita  River.  ' 

Forksvllle;  top  of  rail,  center  of  station 

Oordon  station;  pipestone   bench   in   yard    of    L-shaped   cabin  on  White-  I 
head's  plantation. 

lioiftown;  high  water.  Ouachita  River.  1871 1 

pii)e.stone  lx»nch  in  south  comer  of  II.  M.  Filhiol's  fleld,  10  feet  west  of  ware- 
house. 


U.S.E.... 
v.,  S.  &  P. 
v.,  S.  A:  P. 
U.8.E.... 

v.,  S.  <k  P  . 
U.8.E.... 

U.S.E.... 
U.S.E.... 


p 

165.500 

R 

164.8 

R 

98.9 

P 

89.606 

R 

150 

P 

64.321 

E 

74.1 

P 

71.077 
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Location. 


Authority. 


Claaa  I  Eleva- 


OUACHITA  PARISH— continued. 


IHonroe;  top  of  rail,  center  of  station 

pipestone  bench  in  northwest  comer  of  court-house  yard 

pipestone  bench  in  grass  plot  south  of  roundhouse  at  V.,  S.  &  P.  shops 

aero  of  gage,  Ouachita  River 

high  water,  OuachiU  River,  1882 ! 

low  water,  Ouachita  River.  1894 1 

low  water,  Ouachita  River,  1899 | 

2  miles  west  of;  root  bench  in  hickory  north  of  track,  32  feet  east  of  milcpost  74. | 

Ouaclilta  River,  Bayou  Bartholomew,  3,940  feet  below  mouth  of;  root  bench 
in  walnut  650  feet  above  storehouse. 

Bayou  D'Arbonne.  mouth  of;  pipe-flange  bench  1,100  feet  from  river,  170  feet 

from  right  bank  of  bayou. 

Bayou  de  Siaro,  325  feet  below  mouth  of;  pipestone  bench  on  Indian  mound. 

Bayou  Lapine.  0.4  mile  below;  pipe-flange  bench  at  west  end  of  lane  forming 

north  boundary  of  Refugio  place. 

Bright  Oak  place;  root  bench  in  gum  25  feet  south  of  road,  325  feet  below 

dwelling. 

BURNHAM  Landino,0.75  mile  below;  pipe-flange  bench  near  northern  bound- 
ary of  Terry  place,  325  feet  from  left  bank  ofriver. 

Cheniere  Creek,  1  mile  above;  pipe-flange  bench  in  yard  of  cabin  at  end  of 

last  lane  across  "Thirteen-mile  bend." 

Cuba  post-office;  pipe-flange  bench  28  feet  from  southeast  corner  of  post- 
office  building. 

Chaff  plantation;  root  bench  in  sycamore  82  feet  in  front  of  residence 

Olendora  place;   pipestone  bench  on  division  line  between  Young  and 

Glendora  places,  1,500  feet  from  river. 

Pargoud  place;     pipestone  bench  on  Indian  mound  325  feet  below  mouth 

of  Bayou  de  Siara,  300  feet  east  of  river. 

Rock  Row  Shoals;   pipestone  bench  on  Mrs.  Seal's  place,  130  feet  north  of 

left  bank  of  river.  3^  feet  west  from  Lonewa  place  fence. 

Smith  (Bank)  place;   pipestone  bench  200  feet  east  of  river,  165  feet  north- 
east of  old  cabin. 

Zeph  Lake;  root  bench  in  white  oak  on  road  250  feet  from  southeast  comer 

of  lake,  500  feet  from  river  at  bight  of  bend. 

DVest  Monroe;  pipestone  bench  at  southwest  comer  of  Cotton  and  Natchi- 
toches streets. 

arrow  cross  in  granite  capstone  of  west  pier  of  V.,  S.  A  P.  bridge  over  Ouachita 

River. 

WlUted;  top  of  rail,  center  of  station 


8.  &  P. 
S.E.... 
S.E.... 
S.E.... 
S.E.... 
S.  E.... 


S.  E. 

8.  E. 
S.  E. 


U.  8.  E. 


S.E.... 
S.E.... 


.  S.  E . 


I  U.  8.  E. 

lu 


S.  E . . . 
S.  E... 


S.E.. 
8.  E.. 


8.E.... 
S.E.... 
8.E.... 
S.E.... 
S.  E.... 
S.E.... 
S.&  P. 


RAPIDES  parish. 

Alexandria;  St.  L.,  I.  M.  &  8.  bridge, high  water,  1892. 
high  water.  1892 


L.  R.  &  N.  bridge;  grade 

grade,  center  of  station 

K.  C,  W.  &  G.  R.  R.  crossing 

T.  &  P.  CROSSING 

pipestone  bench  in  court-house  yard 

pipestone  bench  in  yard  of  Rapides  Parish  jail . 

Ball  spur;  grade  at  milcpost  629 

Bayou  Boeuf,  sec.  11,  T.  3  W.,  R.  U  W.;  bank... 

hills  just  west  of 

Bayou  Ijatanler,  h.,  R.&  N.  bridge;  grade 


U.S.E 

U.S.E 

L.  R.  «S:N 

T.&P 

L.R.&N 

St.  L.,  I.  M.  &  S. 

U.S.E 

U.S.  E 

St.  L.,  I.  M.  &S. 

A.AW 

A.&W 

L.,R.&N 


R 
P 
P 
E 
E 
E 
E 
P 
P 


P 
E 


P 
E 
E 

.!     E 

P 
P 

P 

P 

P 

P 

P 

P 

R 


Bayou  Blgoleln,  L.,  R.  «k  N.  bridge;  grade i  L.,  R.  AN. 

bed  of  bayou '  L.,  R.  A  N. 


-  pipestone  bench  on  right,  at  first  angle  in  lane  running  southwest  from  ware- 
house. I 

-high  water,  Red  River,  1892 '  U.S.  E. 

1393— No.  46—06 26 


E 
E 
R 
R 
R 
R 
P 
P 
R 
L 
L 
R 
R 
R 
R 
P 


Feet. 
89.4 
78.025 
71.527 
31.10 
80.77 
32.05 
31.10 
78.121 
88.590 

74.96 

103.314 
77.03 

74.356 

78.73 

77.98 

72.27 

79.897 
81.083 

103.314 

7ft.  576 

78.968 

73.623 

75.568 

80.883 

75.5 


83.36 

82.41 

94.9 

76.6 

75.8 

79.3 

73.090 

70.910 
145.5 

85 
130 

68.7 

88.1 

48 

88.9 

85.846 

88.48 
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RAPIDES  PABiSH— continued. 

Calcaslen  River,  sec.  17,  T.  2  N.,  R.  4  W.;  bed  of  river. 
bottom  land 


ClienejrTllle;  grade,  center  of  station 

CjrpreM  Bayou  (Bayon  Comrade),  sec.  10,  T.  2  N.,  R.  4  W.;  bank. 

Flaceon  Bayou,  St.  L.,  I.  M.  &  8.  bridge;  grade 

high  water,  1886 


Forest  Mill 

Glenmore , 

Grant  Parisli  line;  grade,  L.,  R.  <&  N.  R.  R  . 

Gravel  Mill;  sec.  19,  T.  3  N.,  R.  2  W 

Ijamonrle;  grade,  center  of  station 

I^atanler;  grade,  center  of  station 

Ijecompte  grade,  center  of  station 

Lena;  grade,  center  of  station 

I<evln  station;  grade  at  milepost  030 

Rlai^da;  grade,  center  of  station 

Jlloreland;  grade,  center  of  station 

Plnevllle,  west  of;  St.  L.,  I.  M.  &  S.  crossing.. 

Poland*    See  under  Red  River. 

Rapldeat;  grade,  center  of  station 


1  mile  below:  pipestone  l)ench  at  intersection  of  levee  and  Marye  and  Cruik- 

shanks  division  line. 

Red  Riven  Boyce;  pipestone  bench  on  right,  at  first  angle  in  lane  running 
southwest  from  warehouse. 

Cannon's  wood  yard,  opposite;,  pipestone  bench  on  C.  O.  Harris's  planta- 
tion, 105  feet  west  of.levee. 

Grand  Bend;  pipestone  bench  on  Peart's  plantation,  midway  of  neck  on 

thicket  side  of  fence. 

Grimes  Bluff;  high  water,  1892 

Harris  (C.  O.)  plantation;  pipestone  bench  opposite  Cannon's  wood  yard, 

105  feet  west  of  levee. 

Jones  Quarter  Landing,  1,000  feet  below;  pipestone  bench  30  feet  south  of 

parish  road,  40  feet  from  levee. 

New  Poland;  high  water,  1892 

Normand  Landing:  high  water,  1892 

Once  More  Landing;  high  water,  1892 

pipestone  l)ench  in  George  Wilson's  horse  lot 

Peart's  plantation.    See  Grand  Bend. 

Poland  post-office  2  miles  below,  at  Once  More  Landing;  pipestone  bench 

in  George  Wilson's  horse  lot. 

Rapides  post-office,  1  mile  below:  pipestone  bench  at  intersection  of  levee 

and  Marye  and  Crulkshanks  division  line. 

Rogers  Landing;  root  bench  in  pecan  on  road  30  feet  inside  of  levee,  225  feet 

from  dwelling. 

St.  L.,  I.  M.  <t  8.  bridge;  grade 

high  water,  1892 

Rocky  Bayou,  L.  R.  &  N.  bridge;  grade 

bed  of  bayou 

Sprlns;  Creek,  sec.  6,  T.  2  N.,  R.  3  W 

TloQ^a;  grade  at  milepost  630 

Willow  G len;  grade,  center  of  station 

Wood  sivortli 


A.&  W 

A^  A  W 

T.&P 

A.<fe  W 

St.  L.,  I.M.  <ScS. 
St.  L.,I.  M.  AS. 
K.  C,  W.  AG... 
K.CW.&O... 

L.,R.&N 

A.iS:  W 

T.&  P 

L.R.  AN 

T.&P 

T.  AP 

St.  L.,  I.M.  AS. 

L.R.  AN 

T.  AP 

L.R.  AN 


T.  AP 

U.S.E 

U.8.E 

U.S.E 

U.S.  E 

U.S.E 


U.S.E 

U.S.E 


RED  RIVER  PARISH. 


Bienville  ParUli  line;  grade  S.  L.  B.  A  S.  R.  R 

Bossier  ParUli  Hue;  grade  L.  R.  A  N.  R.  R 

Carroll;;  grade, center  of  station 


T' 

S. 

s. 
s. 

a. 

E 

U 
T' 

E 

E 

U 

E 

U.S.E 

U.S.E 


u. 

S. 

E.... 

St 

.  L 

.,  LM. 

AS 

u. 

S. 

E.... 

T, 

R. 
R. 
A 

L 

AN.. 
AN.. 
W.... 

T, 

A 

St 

,I.M. 

AS 

T, 

A 
C. 

P 

K. 

,W.AG 

L 
L 
R 
L 

RJ 
R 
R 
R 
R 
L 
R 
R 
R 
R 
R 
R 
R 
R 

R 
P 

P 

P 

P 

E 
P 


R 
E 
R 
R 
L 
R 
R 
R 


St.  L.,  B.  A  S I     R 

L.  R.  AN ..!     R 

L.  R.  A  N '     R 


Feet. 

145 

165 
63.7 

160 

130.6 

127.6 

170 
i  138 
!      89 

190 
6a9 
68.7 
75.4 

113.8 

148.6 
62.2 
78.9 

103.8 


78.442 

85.846 

72.481 

71.078 

I  70.89 
72.481 

66.293 

I  72.60 
59.38 
70.07 
60.846 

Oa846 

78  442 

70.406 

95.4 
83.3 
95,1 
71 
200 
148.6 
80.4 


223 

147.7 

138.7 
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Location. 


Authority. 


ClftBS. 


Eleva- 
tion. 


Feet. 

135.07 

144.7 

132.242 

133.633 

139.7 

141.7 

148.7 

144.7 

186 

174 

165 

149 

142 

148.7 

148.8 

145.7 

141.374 

148.84 

129.7 

126.431 


RED  BivER  PARISH — continued. 


Coashatta;  high  water,  Red  River,  1892 

grade,  center  of  station 

plpestone  bench  in  court-house  yard 

pipestone  bench  in  yard  of  Methodist  Church. 

Crlclitoii  staUon;  grade,  center  of  station 

high  water,  Red  River,  1892 


Desarc  station;  grade,  center  of  station 

East  Point;  grade,  center  of  station 

Grand  Bajron,  Secs.  16-21.  T.  14  N..  R.  9  W.;  banlc. 

Sec.  4,  T.  13N.,  R.  9.  W.;  banlc 

bed 

Sec.  32.  T.  13  N.,  R.  9  W.:  bank 

bed 


-  Oliver  bridge  (about  sec.  32,  T.  13  N.,  R.  9  W);  top  of  floor  of  bridge.. 
high  water 


Hope;  grade,  center  of  station 

Hovrard  post-office;  pipestone  bench  near  cabin,  100  feet  southwest  of  resi- 
dence and  650  feet  south  of  gin. 

high  water.  Red  River.  1892 


U.  8.  E 

L.  R.  <fe  N 

U.S.  E 

U.S.  E 

L.  R.  &  N 

L.  R.  AN 

L.  R.  6i  N 

L.R.  &  N 

St.  L..  B.  &  S.. 
St.  L..  B.  &  S.. 
St.  L.,  B.  A  8.. 
St.  L.,  B.  A  S.. 
St.  L.,  B.  AS.. 
St.  L.,  B.  AS.. 
St.  L.,  B.  AS.. 

L.R.  AN 

U.S.E 


Kenllworth;  grade,  center  of  station 

Lake  End  post-office;  pipestone  bench  back  of  cabin  2,000  feet  southeast  of 
Lake  End  landing,  1,000  feet  from  bank. 

ItfOckurood  station^  grade,  center  of  station 

IsOff^y  Ba.you\  L.  R.  A  N.  bridge;  top  of  stringer 

bank 

bed  of  bayou 


U.S.E 

L.R.  AN.. 
U.S.E 


-  See  under  Red  River. 


Natchitoches  Parish  line;  ground  level,  L.  R.  A  N.  R.  R. 

grade,  L.  R.  A  N.  R.  R 


I 


Nicholas  BayoUf  L.  R.  A  N.  bridge;  top  of  stringer 

Ked  River,  Bell  (Thos.)  plantation;  pipestone  l>ench  in  yard. 


-  Criciiton  plantation;  pipestone  bench  in  yard  of  twocabinsat  sharp  bend, 

1,300  feet  below  residence. 

-  LoGGY  Bayou;  high  water.  Red  River.  1892 

root  ))ench  in  chinaberry  at  mouth  of  bayou 

pipestone  bench  in  yard  of  Thomas  Bell. 


L.R.  AN. 
L.  K.  AN. 
L.  R.  A  N . 
L.R.  AN. 

L.R.  AN. 
L.R.  AN. 
L.R.  AN. 
U.S.E.... 
U.S.E.... 


Stringfei.low  plantation;  pipestone  bench  near  cabin  100  feet  southwest  i 

of  residence,  fiSO  feet  south  of  gin. 
Upper  Brownville  plantation;  pipestone  bench  back  of  cabin  2,000  feet 

southeast  of  Lake  End  landing,  1.000  feet  from  bank. 
T¥llson  station;  grade,  center  of  station 


U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

St.  L.,  B.  AS. 


RICHLAND  PARISH. 


Alto,  0.6  mile  east  of;  root  l)ench  in  pin  oak  in  front  of  Thomason  residence,  south  I  U.  S.  E 

side  of  Archibald-Alto  road.  i 

pipe-flange  l>ench  in  southwest  comer  of  yard  of  E.  H.  Cook.  65  feet  from  i  U.  S.  E 

Boeuf  River.  ' 

zero  of  Boeuf  River  gage !  U.  S.  E 

low  water  Boeuf  River,  1899 !  U .  S.  E 

high  water  Boeuf  River.  1882 U.S.E.... 

high  water  Boeuf  River,  1892 : '  U.  S.  E 

Alto-Archibald  road.    See  Archibald-.-Vlto  road. 

Alto-Charllevllleroad,  AdileChurch  (colored),  130  feet  westof:  root  bench     U.  S.  E. 
in  sweet  gum  on  north  side  of  road. 

IIarland  Field;  pipe-flange  bench  at  nothwest  corner  of  store 

oSee  note,  p.  14. 


U.S.E.... 


R 

139.7 

R 

152.7 

R 

148 

R 

126 

R 

164 

R 

157.7 

R 

129.7 

P 

143.778 

P 

137.736 

E 

146.48 

P 

143.748 

P 

143.778 

P 

141.374 

126.431 


211 


p 

72.345 

p 

73.963 

E 

a-20.28 

E 

54.70 

E 

72.76 

E 

72.47 

P 

73.178 

P 

73.878 
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Location. 


Authority. 


RAPIDES  PABISH— continued. 

Calcaslen  River,  sec.  17,  T.  2  N.,  R.  4  W.;  bed  of  river. 
bottom  land 


Chenejrvllle;  grade,  center  of  station 

CjrpreMi  Bayou  (Bayon  Comrade),  sec.  10,  T.  2  N.,  R.  4  W.;  bank. 

Flaceon  Bayou,  St.  L.,  I.  M.  &  S.  bridge;  grade 

high  water,  1886 


Forest  Hill 

Glenmore 

Grant  Parish  line;  grade.  L.,  R.  <&  N.  R.  R 

Gravel  Hill;  sec.  19,  T.  3  N..  R.  2  W 

I«aniourie;  grade,  center  of  station 

I«atanler;  grade,  center  of  station 

Ijeeompte  grade,  center  of  station 

Ijena;  grade,  center  of  station 

Ijevln  station;  grade  at  milepost  630 

Masda;  grade,  center  of  station 

Jlloreland;  grade,  center  of  station 

Plnevllle,  west  of;  St.  L.,  I.  M.  6:  S.  crossing. 

Poland.    See  under  Red  River. 

Rapides;  grade,  center  of  station 


A.&  W 

A^  AW 

T.&P 

A.&  W 

St.  L.,I.  M.  <bS. 
St.  L.,  I.  M.  &8. 
K.  C,  W.&G... 
K.  C,  W.  A  G... 

L.,  R.  AN 

A.iS:  W 

T.&P 

L.  R.  &N 

T.&  P 

T.&  P 

St.  L.,  I.  M.  AS. 

L.  R.  AN 

T.  AP 

L.  R.  AN 


1  mile  below;  pipestone  lx?nch  at  intersection  of  levee  and  Marye  and  Cruik- 

shanks  division  line. 

Red  River,  Botce;  pipestone  l)ench  on  right,  at  first  angle  in  lane  running 
southwest  from  warehouse.  , 

Cannon's  wood  yard,  opposite;  pipestone  bench  on  C.  O.  Harris's  planta- 
tion, 105  feet  west  of. levee.  I 

Grand  Bend;  pipestone  bench  on  Pearfs  plantation,  midway  of  neck  on  I 

thicket  side  of  fence. 

Grimes  Bluff;  high  water,  1892 

Harris  (C.  O.)  plantation;  pipestone  bench  opposite  Cannon's  wood  yanl,  I 

105  feet  west  of  levee.  I 

Jones  Quarter  Landing.  1,000  feet  below;  pipestone  bench  30  feet  south  of  ■ 

I>ari8h  road,  40  feet  from  levee.  I 


-  New  Poland;  high  water,  1892 

-  Normand  Landing;  high  water,  1892 ' 

-  Once  More  Landing;  high  water,  1892 

pipestone  bench  in  George  Wilson's  horse  lot ' 

-  Peart's  plantation.    See  Grand  Bend.  j 

-  Poland  posT-orricE  2  miles  below,  at  Once  More  Landing;  pipestone  bench 

in  George  Wilson's  horse  lot.  I 

-  Rapides  post-office  .  1  mile  below;  pipestone  bench  at  intersection  of  levee  ' 

and  Marye  and  Cruikshanks  division  line.  i 

-  Rogers  Landing;  root  bench  In  pecan  on  road  30  feet  inside  of  leveo,  225  feet  |  U.  S.  E 

from  dwelling. 

-St.  L.,  I.  M.  A  S.  bridge;  grade , 

high  water,  1892 1 


Rocky  Bayou,  L.  R.  A  N.  bridge;  grade., 
bed  of  bayou 


Spring  Creek,  sec.  6,  T.  2  N.,  R.  3  W^ . . . 

Tlosa;  grade  at  milepost  630 

Willow  Glen;  grade,  center  of  sUtion  . 
T¥oodsiirortli 


St.  L.,  LM.  A  S. 

U.  S.  E 

L.R.  AN 

L.  R.  AN 

A.  A  W 

St.  L..I.  M.  AS. 

T.  A  P 

K.C.,W.  AG... 


red  river  parish. 


Bienville  Parish  line ;  grade  S.  L.  B.  A  S.  R.  R 

Bossier  Parish  line;  grade  L.  R.  A  N.  R.  R 

Carroll;;  grade,  center  of  station 


Class. 


Eleva- 
tion. 


T.  AP 

U.S.E 

U.S.E 

U.S.E 

U.S.E 


TT 

s. 
s. 

E 

U 

E 

u 

s. 

E 

T' 

8 

E 

U 

S. 

E 

T' 

S. 
S. 

S. 

E 

V 

E 

V 

E 

U 

S. 

E 

L 
L 
R 
L 

RJ 
R 
R 
R 
R 
L 
R 
R 
R 
R 
R 
R 
R 
R 

R 
P 

P 

P 

P 

E 
P 


E 
E 
£ 
P 


St.  L.,  B.  A  S...... 

L.  R.  AN 

L.  R.  A  N R 


Feet. 

145 

165 

63.7 
160 
13a  6 
127.6 
170 
138 

80 
190 

68.9 

68.7 

75.4 
113.8 
148.6 

62.2 

7&9 
103.8 

86.6 
78.442 

85.846 

72.481 

7L078 

70.89 
72.481 


72.60 
59.38 
70.07 
60.846 

00.846 
7a  442 
70.406 


R 

95.4 

E 

83.3 

R 

95.1 

R 

L 

200 

R 

148.6 

R 

80.4 

R 

88 

R 
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R 
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R 
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Location. 


RED  RIVER  PARISH— continued. 


Coashatta;  high  water,  Red  River,  1892 

grade,  center  of  station , 

pipestone  bench  in  court-house  yard 

pipestone  bench  in  yard  of  Methodist  Church 

Crlclitoii  station;  grade,  center  of  station 

high  water,  Red  River,  1802 

Desarc  station;  grade,  center  of  station 

East  Point;  grade,  center  of  station 

Grand  Bajron^  Secs.  16-21.  T.  14  N.,  R.  9  W.;  bank 

Sec.  4,  T.  13  N.,  R.  9.  W.;  banlc 

bed 

Sec.  32,  T.  13  N.,  R.  9  W.;  banlc 

bed 

Oliver  bridge  (about  sec.  32,  T.  13  N.,  R.  9  W);  top  of  floor  of  bridge 

high  water 

Hope;  grade,  center  of  station 

Hoiirard  post-office;  pipestone  bench  near  cabin,  100  feet  southwest  of  resi- 
dence and  650  feet  south  of  gin. 

high  water,  Red  River,  1892 


Authority. 


IClaM. 


Kenlliirortii;  grade,  center  of  station i 

I^ake  Knd  post-office;  pipestone  bench  back  of  cabin  2,000  feet  southeast  of  | 
Lake  End  landing,  1.000  feet  from  bank.  : 


U.  8.  E 

L.  R.  AN 

U.  S.  E 

U.  S.  E 

L.  R.  &  N 

L.  R.  &  N 

L.  R.  &  N 

L.  R.  &  N 

St.  L.,  B.  6i  8. 
St.  L..  B.  &  S. 
St.  L.,  B.  &  S. 
St.  L.,  B.  &8. 
St.  L.,  B.  &S. 
St.  L.,  B.  &  8. 
St.  L.,  B.  6i  8. 

L.R.&N 

U.S.E 


U.S.E 

L.  R.  AN.. 
U.S.E 


liockurood  station,  grade,  center  of  station 

Log^Sjr  Bayou;  L.  R.  <&  N.  bridge;  top  of  stringer. 

bank 

l>ed  of  l>ayou 


L.R.  AN 

L.IC&N 

L.  R.  AN 

L.R.  AN 


-  See  under  Red  River. 


Natchitoches  Parish  line;  ground  level,  L.  R.  A  N.  R.  R 

grade,  L.  R.  A  N.  R.  R | 

Nicholas  Bayou,  L.  R.  A  N.  bridge;  top  of  stringer i 

Ked  River,  Bell  (Thos.)  plantation;  pipestone  bench  in  yard ' 

Crichton  plantation;  pipestone  bench  in  yard  of  two  cabins  at  sharp  bend,  | 

1,300  feet  below  residence.  *  i 

LoGGV  Bayou;  high  water,  Red  River.  1892 1 

root  bench  In  chinaberr>'  at  mouth  of  bayou I 

pipestone  bench  in  yard  of  Thomas  Bell | 

Stringfellow  plantation;  pipestone  bench  near  cabin  100  feet  southwest  | 

of  residence.  1)50  fwt  south  of  gin. 

Upper  Brownville  plantation;  pipestone  bench  buck  of  cabin  2.000  feet 

southeast  of  Lake  End  landing,  1.000  feet  from  bank.  | 

l¥llson  station;  grade,  center  of  station 


L.R.  AN.. 
L.R.  AN.. 
L.R.  AN.. 

U.S.E 

U.S.E 


U.S.E. 
U.S.E. 
U.S.E. 
U.S.E. 


U.S.E 

St.  L.,  B.  A  i 


I 


RICHLAND  PARISH. 

Alto,  0.6  mile  east  of;  root  l>ench  in  pin  oak  In  front  of  Thomason  residence,  south     U. 
side  of  Archibald- Alto  road.  ' 

pipe-flanee  bench  in  southwest  comer  of  yard  of  E.  IL  Cook,  65  feet  from  i  U. 

Boeuf  Kiver.  ; 

zero  of  Boeuf  River  gage U . 

low  water  Boeuf  River,  1899 '  U. 

high  water  Boeuf  River,  1882 i  U. 

high  water  Boeuf  River,  1892 1 1  U. 

Alto-Arehlbald  road*    See  Archibald-.\lto  road.  | 

Alto-€harllevllleroad,  .\dile  Church  (colored),  130  feet  west  of;  root  bench  ■  U. 
in  sweet  gum  on  north  side  of  road. 

Harland  Field;  pipe-flange  bench  at  noth west  corner  of  store I  U. 

oSee  note,  p.  14. 


8.  E. 

S.  E. 

S.  E. 
8.  E. 
S.  E. 
S.  E. 

8.  E. 
8.  E. 


R 
P 
P 
R 
R 
R 
R 
L 
L 
L 
L 
L 
L 
L 
R 
P 


R 
P 

R 
R 
R 
R 

R 
R 
R 
P 
P 

E 
P 
P 
P 


Eleva- 
tion. 


Feet. 

135.07 

144:7 

132.242 

133.633 

139.7 

14L7 

148.7 

144.7 

186 

174 

165 

149 

142 

148.7 

148.8 

145.7 

141. 374 

148.84 

129.7 

126.431 

139.7 
152.7 
148 
126 

164 

157.7 

129.7 

143.778 

137.736 

146.48 
143.748 
143.778 
141.374 


p 

126.431 

R 

211 

P 

72.345 

P 

73.983 

£ 

a-20.28 

E 

54.70 

E 

72.76 

£ 

72.47 

P 

73.178 

P 

73.878 
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Location. 


RICHLAND  PARISH— continued. 

Alto-riiarlleTllle  road.  Mount  Zion  Church,  500  feet  south  of;  root  bench 

on  cow  oak  on  west  side  of  lane,  15  feet  east  of  cj'prcss  swamp. 
MuLHERN  PLACE,  0.25  mile  south  of  residence:  root  l>ench  on  sassafras,  west 

side  of  lane. 
Archibald;  pipe-flange  bench  in  northwest  comer  of  yard  of  J.  J.  Archibald.  100 

feet  southeast  of  station. 
1  mile  south  of;  root  bench  in  hickory  50  feet  east  of  N.  O.  <fc  N.  W.  track,  500 

feet  southeast  of  cabin. 
Arc lilbald- Alto  road,  IIemley  (Wm.)  place:  opposite  southeast  comer  of 

root  bench  in  black  oak  on  south  side  of  road. 

Little  Creek  Methodist  Church,  1G5  feet  north  of:  root  bench  iir  post 

oak  on  south  side  of  road. 

Thomason  residence,  in  front  of;  root  bench  on  pin  oak  on  south  side  of 

road. 
Shady  Grove  Church,  500  feet  south  of;  root  l>ench  in  sycamore 

JBajrou  ITIacon;  V..  S.  &  P.  crossing;  plpestone  fpipc  gone)  bench  on  west 
bank  of  bayou  near  railroad  bridge  125  feet  south  of  track,  40  feet  from 
bayou. 

Bee  Bayou;  top  of  rail,  center  of  station 

Biff  Creek,  N.  O.  &  N.  W.  crossing;  root  bench  in  swei*t  gum  west  of  track, 
150  feet  north  of  end  of  trestle. 

Boeuf  River,  Adile  Church,  130  feet  west  of:  root  bench  In  sweet  gum  on 
north  side  of  road. 


-  Alto;  pipe-flange  bench  in  southwest  comer  of  yard  of  E.  IL  Cook 

-  Charlieville;  root  l>ench  in  walnut  in  front  of  warehouse 

-  Harland  Field;  pipe-flange  bench  at  northwest  comer  of  store 

•  UoLLY  Grove  Landing;  pipe-flange  bench  in  northwest  comer  of  yard  at 
residence  of  Frank  Hatch. 

root  bench  on  catalpa  at  upstream  comer  of  Fmnk  Hatch's  warehouse. 

-  OPPOSITE  Landernau;  pipe-flange  bench  130  fpet  east  of  Green  Grove  Church 

-  MclNTOSH  place;  root  bench  in  sweet  gum  on  bank  of  river,  650  feet  below 

residence  of  R.  Mcintosh. 


Muddy  Bayou;  pipe-flange  l>ench  on  left  top  bank. 


•  Noble  place:  pipe-flange  bench  130  feet  from  left  bank,  in  pasture  nejir  road 
from  Holly  Grove  Landing. 

■  N.  O.  A  N.  W.  bridge;  top  of  rail 

■  Point  Jeflerson;  high  water,  1892 

zero  of  gage 


-  Stokes  place;  pipe-flange  bench  130  feet  from  river,  500  feet  below  residence. . 
pipe-flange  bench  65  feet  above  cabin  of  Henry  Hunter 


Authority. 


v..  S.  &  P.  crossing;  pipestone  bench  on  east  bank  1.5  miles  e-ast  of  (Jirard, 

230  feet  south  of  track. 

Burke  atUitlon;  pipe-flange  bench  165  feet  east  of  track,  30  feet  north  of  road 

Carpenter  tttatlon;  pipestone  bench  in  yard  of  cabin  opposite  railroad  platform . 

Cliarllevllle;  root  bench  in  walnut  in  front  of  warehouse 


S.E.... 

S.E.... 

S.E.... 

8.  E.... 

S.  E.... 

S.  E.... 

8.  E . . . , 

S.E.... 
S.E.... 

,  8.  &  P. 
S.  E... 


U.  S.  E.. 


-  opposite;   pipe-flange  bench   130  feet  from   river.  500  feet   below  Stokes's 

residence. 

-  high  water,  Boeuf  River,  1882 

-  high  water,  Boeuf  River,  1892 


Crewr  I^ake;  pipestone  bench  in  garden  northwest  of  station,  75  feet  from  tnick. . 

top  of  rail,  center  of  station 

Delhi;  pipestone  bench  in  W.  T.  Insley's  yard,  65  feet  east  of  Catholic  Church  yard. 

top  of  rail,  center  of  station 

high  water,  Bayou  Macon,  1882 

high  water,  Bayou  Macon,  1892 

low  water,  Bayou  Macon,  1886 

zero  of  gage 

bench  mark  on  northeast  comer  of  brick  pier  at  northeast  corner  of  S.  Blum's 
store. 

o  See  note,  p.  14. 


S.  E. 

S.  E. 


S.  E... 

S.E... 
S.E... 

O.  A:  N. 

S.E... 
S.E... 
S.E... 
S.E... 
S.  E... 

S.E... 
S.E... 
S.E... 
S.E... 

S.E... 
S.E... 
S.E... 
.  S.  &  P. 
S.  E.... 
,  8.  <feP. 
•S.  E.... 
S.E..., 
S.E.... 
S.  E.... 
S.  E.... 


Class. 


P 

P 

P 

P 

P 

P 

P 

P 
P 

R 
P 


Eleva- 
tion 


Feet. 
73.149 

75.370 

76.870 

77.601 

73,191 

73.855 

72.345 

73.073 
74.211 

88 
72.221 

73. 178 

73.983 
69.808 
73.878 
70. 147 

70.288 
68.412 
66.680 

55.84 
67.596 


R 

80 

E 

93.14 

E 

a- 20. 35 

P 

72.282 

P 

72.443 

P 

80.023 

P 

75.639 

P 

86.392 

P 

69.898 

P 

72.282 

E 

70.24 

E 

68.93 

P 

67.449 

R 

76.7 

P 

94.307 

R 

97.9 

E 

S8.28 

E 

84.28 

E 

49.80 

£ 

50.62 

P 

96.390 
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Location. 


RED  BivER  PARISH — continued. 


Conshatta;  high  water,  Red  River,  1892 . 
grade,  center  of  station 


pipestone  bench  in  court-house  yard 

pipestone  bench  in  yard  of  Methodist  Church. 

Crlchton  station;  grade,  center  of  station 

high  water,  Red  River,  1892 


Authority. 


IClaBS. 


Desaro  station;  grade,  center  of  station 

East  Point;  grade,  center  of  station 

Grand  Bayon,  Secs.  I(W21.  T.  14  N..  R.  9  W.;  bank. 

Sec.  4,  T.  13  N.,  R.  9.  W.;  bank 

bed 


Sec.  32,  T.  13  N.,  R.  9  W.;  bank. 
bed 


■  Oliver  bridge  (about  sec.  32,  T.  13  N.,  R.  9  W);  top  of  floor  of  bridge. . 
high  water 


Hope;  grade,  center  of  station 

Hoiirard  post-office;  pipestone  bench  near  cabin,  100  feet  southwest  of  resi-  | 
denceand  650  feet  south  of  gin. 

high  water,  Red  River.  1892 , 

Kenllurorth;  grade,  center  of  station I 

Lake  Knd  post-office;  pipestone  bench  l>ack  of  cabin  2,000  feet  southeast  of 
Lake  End  landing,  1,000  feet  from  bank.  | 

Ijockurood  station*  grade,  center  of  station 

l-ofifgy  Bayou;  L.  R.  <fc  N.  bridge:  top  of  stringer ' 

bank 

bed  of  bavou 


U.S.E 

L.  R.  AN 

U.S.E 

U.S.  E 

L.  R.  &  N 

L.R.&N 

L.  R.  A  N 

L.  R.  AN 

St.  L.,  B.  AS 

St.  L..  B.  &  S 

St.  L.,  B.  &  8 

St.  L.,  B.  &  S 

St.  L.,  B.  &S 

St.L.,  B.&S 

St.  L.,  B.  &  S 

L.R.  AN 

U.S.E 


U.S.E 

L.  R.  AN.. 
U.S.E 


-  See  under  Red  River. 


Natctaltodies  Parish  line;  ground  level,  L.  R.  A  N.  R.  R 

grade,  L.  R.  A  N.  R.  R 

Nicholas  Bayou,  L.  R.  A  N.  bridoe;  top  of  stringer 

Ked  Blver,  Bell  (Thos.)  plantation;  pipestone  bench  in  yard 

Crichton  plantation;  pipestone  bench  in  yard  of  two  cabins  at  sharp  bend. 

1,300  feet  VmjIow  residence. 

LoGGY  Bayou;  high  water,  Red  River,  1892 

root  bench  in  chinaborr>'  at  mouth  of  bayou 

pipestone  bench  in  yard  of  Thomas  Bell 


L.  R.  AN. 
L.  K.AN. 
L.  R.  AN. 
L.  R.  AN. 

L.  R.  AN. 
L.  R.  AN. 
L.  R.  AN. 
U.S.E.... 
U.S.E.... 


U.S.E 

U.S.E 

U.S.E 

U.S.E 

U.S.E 

St.  L.,  B.  A  { 


Stringkellow  plantation;  pipestone  bench  near  cabin  100  feet  southwest 

of  residence,  650  feet  south  of  gin.  j 

Upper  Brownville  plantation;  pipestone  Iwnch  back  of  cabin  2,000  feet 

southeast  of  Lake  End  landing.  1,000  feet  from  bank.  j 

"Wilson  station;  grade,  center  of  station 

RICHLAND  PARISH.  i 

Alto,  0.6  mile  east  of;  root  l)ench  in  pin  oak  in  front  of  Thomason  residence,  south     U.  S.  E 

side  of  Archibald-.Vlto  road.  | 

pipe-flange  bench  In  southwest  comer  of  yard  of  E.  H.  Cook,  65  feet  from  j  U.S.E 

Boeuf  River.  ' 

zero  of  Boeuf  Hivergage i  U.  S.  E 

low  water  Boeuf  River,  1899 1  U .  S.  E 

high  water  Boeuf  River,  1882 j  U.  S.  E 

high  water  Boeuf  River,  1892 '. ^  U.S.  E. 

Alto-Archibald  road*    See  .\rchibald-AIto  road. 


Alto-Charllevllle  road*  Adile  Church  (colored),  130  feet  west  of;  root  bench 
in  sweet  gum  on  north  side  of  road. 

Harland  Field;  pipe-flange  bench  at  nothwest  comer  of  store 

oSeo  note,  p.  14. 


U.S.E 

U.S.E 


E 
R 
P 
P 
R 
R 
R 
R 
L 
L 
L 
L 
L 
L 
L 
R 
P 


Eleva- 
tion. 


Feet. 

135.07 

144.7 

132.242 

133.633 

139.7 

141.7 

148.7 

144.7 

186 

174 

165 

149 

142 

148.7 

148.8 

145.7 

141.374 


E  148.84 

R  129.7 

P  126. 431 


R 

139.7 

R 

152.7 

R 

148 

R 

126 

R 

164 

R 

157.7 

R 

129.7 

P 

143.778 

P 

137.736 

E 

146.48 

P 

143.748 

P 

143.778 

P 

141.374 

126.431 


211 


P 

72.345 

p 

73.983 

E 

O-20.28 

E 

54.70 

E 

72.76 

E 

72.47 

P 

73.178 

P 

73.878 
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Location. 


Authority. 


Claas. 


Eleva- 
tion. 


8ABINK  PARISH— continued. 

Converse.  4  miles  north  of;  rail-end  bench  50  feet  south  of  third  telegraph  pole 
south  of  milepost  606. 

3.5  miles  north  of;  rail-end  bench  40  feet  northwest  of  milepost  606.5 

3  miles  north  of;  rail-end  bench  10  feet  west  of  milepost  607 

2.5  miles  north  of;  rail-end  bench  25  feet  southwest  of  third  ^legraph  pole 

south  of  milepost  607.5. 
2  miles  north  of;  rail-end  bench  20  feet  west  of  third  telegraph  pole  south  of 

milepost  608. 
1.5  miles  north  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  of 

milepost  608.5. 

1  mile  north  of;  rail-end  bench  15  feet  west  of  milepost  609 

0.5  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  609.5 

rail-end  Ijench  15  feet  west  of  milepost  610 

depot;  top  of  rail,  at  center 

0.5  mile  south  of;  rail-end  bench  10  feet  west  of  milepost  610.5 


K.C.  8. 


K.C. 
K.C. 
K.C. 


K.C.  8... 


K.C.  8. 


1  mile  south  of;  rail-end  bench  30  feet  north  of  milepost  611 

1.5  miles  south  of;  rail-end  bench  10  foet  northwest  of  first  telegraph  i)olc 

south  of  milepost  611.5. 
2  miles  south  of;  rail-end  bench  10  feet  west  of  fourth  telegraph  pole  south  of 

milepost  612. 
2.5  miles  south  of;  bench  mark  on  northeast  comer  east  plate,  north  pedestal 

of  east  pier,  water  tank. 

3  miles  south  of;  rail-end  bench  50  feet  south  of  milepost  613 

Cross  Lake,  K.  C.  8.  crossing;  top  of  rail  opposite  milepost  555 

bed  of  lake 

—  high  water 

channel,  milepost  555.5 


K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 


K.C.  8. 


K.C.  8... 


Estes  Bayou,  K.  C.  8.  crossing;  top  of  rail  at  south  end  of  bridge. 

bottom  land 

iK'd  of  bayou 


Fisher,  0.8  mile  north  of;  rail-end  bench  12  feet  southwest  of  first  tolcgraph  pole 
south. of  milepost  638. 

0.3  mile  north  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  of 

milepost  638.5. 

0.2  mile  south  of;  rail-end  bench  90  feet  south  of  fourth  telegraph  pole  south 

of  milepost  (i30. 


K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 
K.C. 

K.C. 

K.C. 


—  —  0.7  mile  south  of;  rail-end  bench  65  feet  north  of  milepost  639.5 

Florlen,  2.3  miles  north  of;  rail-end  bench  30  feet  north  of  milepost  640 

1.8  miles  north  of;  rail-end  lx«nch  60  feet  south  of  first  telegraph  polo  south 

of  milepost  640.5. 

1.3  miles  north  of;  rail-end  Iwnch  35  feet  south  of  milepost  Ml 

0.8  mile  north  of;  rail-end  bench  20  feet  southwest  of  milepost  641.5 

0.3  mile  north  of;  rail-end  bench  00  feet  north  of  second  telegraph  pole  south 

,of  milepost  642. 

0.2  mile  south  of;  rail-end  bench  10  fwt  west  of  milepost  642.5 

0.7  mile  south  of;  rail-end  bench  15  feet  west  of  milepost  643 


-  1.2  miles  south  of;  rail-end  bench  75  feet  north  of  first  telegraph  pole  south  of 

milepost  643.5.  * 

- 1.7  miles  south  of;    rail-end  bench  15  feet  southwest  of  first  telegraph  pole 
south  of  milepost  ('>44. 

-  2.2  miles  south  of;  rail-end  bench  80  feet  north  of  milepost  644.5 


K.C. 
K.C. 
K.  C. 

K.C. 
K.C. 
K.C. 

K.C. 
K.C. 
K.C. 


K.  C.  S. 


Harpoon  Bayou,  K.  C.  S.  crossing;  top  of  rail  at  north  end  of  bridge. 
bottom  land 


bed  of  bayou 

La  Nana  Oayou,  K.  C.  S.  crossing;  top  of  rail  at  north  end  of  bridge. 
bottom  land 


bed  of  bayou 

iiorlng;,  1  mile  north  of:  rail-end  iK'nch  70  feet  north  of  milepost  «i'J4.') 

0.5  mile  north  of;   rail-end  bench  20  feet  west  of  first  telegraph  polo  north  of 

milepost  025. 


K.C. 
K.C. 
K.C. 
K.C. 
K.  C. 
K.C. 
K.C. 
K.C. 
K.C. 


Feet. 
223.52 

224.85 
220.10 
220.23 

211.66 

215.28 

200.21 
214.96 
210.57 
213.61 
211.28 
207.41 
193.76 

193.58 

191.88 


p 

184.29 

R 

182 

R 

163 

R 

178 

R 

154.50 

R 

198 

R 

191 

R 

185 

P 

361.06 

1^1  07 

324.36 


p 

'  304.44 

p 

296.05 

p 

289.42 

1' 

•  273.07 

p 

271.32 

p 

255.91 

p 

250.16 

p 

234.07 

p 

229.95 

p 

234.23 

p 

222.59 

R 

212 

R 

210 

R 

194 

R 

236 

R. 

230 

R 

216 

P 

271.57 

P 

,  266.97 
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Location. 


SABINE  PARISH— continued. 

liorins,  rail-end  bench  SOfeet  north  ofsecond  telegraph  pole  north  of  mllepoflt625.5. 

—        0^  mile  south  of;  rail-end  bench  20  feet  northwest  of  second  telegraph  pole 
south  of  milepost  626. 

1  mile  south  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  of  mile- 

■  post  626.5. 

1.5  miles  south  of:   rail-end  bench  20  feet  southwest  of  third  telegraph  pole 

south  of  milepost  627. 

Many,  5.8  miles  north  of;  rail-end  bench  8  feet  west  of  first  telegraph  pole  south  of 
milepost  627.5. 

5.3  miles  north  of;   rail-end  bench  15  feet  southwest  of  first  telegraph  pole 

south  of  milepost  628. 

4.8  miles  north  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  ot 

milepost  628.5. 
4.3  miles  north  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  of 

milepost  629. 

3.8  miles  north  of;  rail-end  bench  40  feet  north  of  second  telegraph  pole  south 

of  milepost  629.5. 

3.3  miles  north  of;  rail-end  bench  25  feet  southwest  of  milepost  630 

2.8  miles  north  of;  rail-end  bench  45  feet  north  of  milepost  630.5 

2.3  miles  north  of;  rail-end  bench  18  feet  southwest  of  first  telegraph  pole 

north  of  milepost  631. 
1 .8  miles  north  of;  rail-end  bench  18  feet  west  of  milepost  631.5 

1.3  miles  north  of;  rail-end  bench  10  feet  west  of  third  telegraph  pole  south  of 

milepost  632. 

0.8  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  632.5 

0.3  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  633 

depot;  top  of  rail  at  center 

0.2  mile  south  of;  rail-end  bench  20  feet  west  of  milepost  633.5 

0.7  mile  south  of;  bench  mark  on  northwest  comer  east  plate,  north  pedestal 

of  west  pair  of  water  tanks. 
1.2  miles  south  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  south  of 

milepost  C34.5. 
1.7  miles  south  of;  rail-end  Ixinch  10  feet  west  of  third  telegraph  pole  south  of 

milepost  635. 
2.2  miles  south  of;  rail-end  bench  10  feet  west  of  second  telegraph  pole  south  of 


milepost  635. 5. 
2.7  miles  south  of;  rail-end  l)ench  1 10  feet  south  of  milepost  636 

3.2  miles  south  of;  rail-end  bench  10  feet  west  of  first  telegraph  pole  north  of 

milepost  636. 5. 
3.7  miles  south  of:  rail-end  bench  15  feet  northwest  of  first  telegraph  pole 

north  of  milepost  037. 

4.2  miles  south  of;  rail-end  bench  20  feet  southwest  of  milepost  637.5 .,. . . 

iTIany-Negrreel  road«  Carroll  place;  root  bench  in  oak  in  center  of  road, 

southwest  of  house. 

La  Nana  Church,  sw.  32,  T.  7  N.,  R.  11  W.;  road  in  front  of 

Methodist  Episcopal  Church,  northeast  quarter  of  southeast  quarter  sec. 

.  14,  T.  G  N.,  R.  12  \V.;  10-penny  nail  in  top  of  foundation  block  at  northwest 

comer  of  church. 

Tar  Creek  Bridge;  top  of  side  rail 

JflldklffBayou,  K.  C.  S.  crossing;  top  of  rail  at  north  end  of  bridge 

bed  of  buyou 

Nesreet,  Negreet  Church;  root  bench  in  twin  pin  oak  west  of  road,  100  feet 

southwest  of  church,  cross  blazed  above  l^ench. 

Curtis  store  ;  ground 

NaMlif9  inill  Creek,  K.  C.  S.  crossing,  north  end  of  bridge:  top  of  rail 

bed  of  creek 

Noble,  2.9  miles  north  of;  rail-ond  Ix'nch  15  feet  southwest  of  milepost  013. 5 

2.4  miles  north  of;  rail-end  bench  12  feet  west  of  second  telegraph  pole  south  of 

milepost  014. 

1.0  miles  north  of;  rail-end  Iwnch  18  feet  northwest  of  second  telegraph  pole 

south  of  milepost  014.5. 


Authority. 

Class. 

Eleva- 
tion. 

Feet. 

K.C.S 

P 

282.89 

K.C.S 

P 

271.97 

K.C.S 

P 

274.21 

K.C.S 

P 

268.31 

K.C.S 

P 

288.31 

K.C.S 

P 

290.09 

K.C.S 

P 

266.21 

K.C.S 

P 

239.71 

K.C.S 

P 

229.36 

K.C.S 

P 

216.82 

K.C.S 

P 

224.76 

K.C.S 

P 

226.71 

K.  C.  S 

P 
P 

210. 01 

K.C.S 

213.11 

K.C.S 

P 

210.91 

K.C.S 

P 

234.22 

K.C.S 

R 

239 

K.  C.  S  . 

P 
P 

239.92 

K.C.S 

237.08 

K.  C.  S 

P 
P 

P 

P 

238.55 

K.  C.  S 

259.25 

K.  C.  S 

283.87 

K.C.S 

302.70 

K.C.S 

327. 15 

K.C.S 

P 

349. 75 

K   C  S 

P 

L 

L 
L 

L 
R 

I 

L 
R 

I 

371.95 

Veatch 

247 

Veatch       

286 

Veatch 

235 

Veatch 

210 

K.  C.  S     

351.7 

K  C  S 

331 

Veatch 

209 

Veatch 

207 

K.  C.  S              

218.64 

K.  C.  S 

201.5 

K  C  S 

185.15 

K.C.S 

190.32 

K.C.S 

P 

207.95 
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Location 


Authority. 


Class. 


Eleva. 
tion. 


SABINE  PARISH— continued. 

Noble^  1.4  miles  north  of;  rail-end  bench  12  feet  west  of  first  tel^n^aph  pole  south  of 

milepost  615. 
0.9  mile  north  of;  rail-end  bench  50  feet  northwest  of  first  telegraph  polo  south 

of  milepost  615.5. 

0.4  mile  north  of;  rail-end  bench  10  feet  southwest  of  milepost  616 

0.1  mile  south  of;  rail-end  bench  10  feet  northwest  of  first  telegraph  pole  north 

of  milepost  616.5. 

0.6  mile  south  of;  rail-end  bench  10  feet  southwest  of  second  telegraph  pole 

south  of  milepost  617. 

1.1  miles  south  of;    rail-end  bench  10  feet  northwest  of  first  telegraph  pole 

north  of  milepmst  617.5. 

1.6  miles  south  of;  raU-end  bench  65  feet  north  of  first  telegraph  pole  south  of 

milepost  618. 

2.1  miles  south  of;  rail-end  bench  G5  feet  north  of  milepost  618.5 

2.6  miles  south  of;  rail-end  bench  45  feet  north  of  first  telegraph  pole  south  of 

milepost  619. 

Pleasant  Hill;  grade,  center  of  station , 

Plymouth;  top  of  rail,  0.2  mile  north  of  milepost  624 

San  Patrice  Bayou,  K.  C.  S.  crossing,  640  feet  north  of  milepost  613;  top  of 
rail  at  end  of  bridge. 

bed  of  bayou 

bottom  land,  1,500  feet  south  of  bridge 

Sodus;  grade,  center  of  station , 

Zi^olle,  2.2  miles  north  of;  rail-end  bench  90  feet  north  of  milepost  619.5 

1.7  miles  north  of;  rail-end  bench  90  feet  north  of  milepost  620 

1.2  miles  north  of;  rail-cnd  bench  30  feet  north  of  milepost  620.5 , 

0.7  mile  north  of;  rail-end  bench  15  feet  southwest  of  milepost  621 ; 

0.2  mile  north  of;  rail-end  bench  12  feet  south  of  milepost  621.5 

depot,  top  of  rail,  at  center 

0.3  mile  south  of;  rail-end  bench  40  feet  north  of  first  telegraph  pole  south  of 

milepost  622. 

0.8  mile  south  of;  rail-end  bench  15  feet  west  of  milepost  622.5 

1.3  miles  south  of;  rail-end  bench  45  feet  north  of  second  telegraph  pole  south 

of  milepost  623. 

1.8  miles  south  of;  rail-end  bench  20  feet  north  of  first  telegraph  pole  south  of 

milepost  623.5. 

2.3  miles  south  of;  railTcnd  bench  18  feet  west  of  milepost  624 

TENSAS  PARISH. 


ilwilppl  River,  Duck  Pond  plantation;  copi>er  bolt  in  brick  chimney 
of  ginhouse. 

Hard  Times  plantation;  copper  bolt  In  cement  block  near  cabin,  150  feet 

south  of  Lake  St.  Joseph. 

Kemps  Landing;  marble  post  at  W.  H.  Goldman's  residence 

L' Argent  Landing.  Agnasco  plantation;  cut  in  dstem.  marked  "U.  S. 

B.  M.,"  about  150  feet  southwest  of  Mrs.  Moreland's  house. 

L' Argent,  Duncan  plantation;  copper  tack  in  post  at  end  of  old  levee 

Panolo  plantation;  copper  bolt  in  brick  chimney  of  ginhouse 

Point  Pleasant  plantation;  copper  bolt  in  north  chimney  of  dwelling 

Riverside  plantation;  copper  bolt  in  east  chimney  of  dwelling 

Villa  Clara  plantation  (opposite  Rodney,  Miss.) ;  marble  post  at  front  en- 
trance of  Capt.  E.  L.  Whitney's  residence. 

Waterproof;  marble  post  at  A.  P.  Martin's  residence 

3  miles  below;  cut  in  top  of  cistern,  marked  '  U.  S.  B.  M.— 1881,"  about 

150  feet  from  main  levoe. 

Waveland  plantation;  copper  bolt  in  brick  chimney  of  ginhouse 

Nei^  Iil^ht^  pipe-flange  bench  in  northeast  comer  of  yard  of  James  R.  Lynch,  30 
feet  from  river. 

Nei^  Iils:lit-<'onio  road,  south   side  of;   root  bench  in  white  oak   500  foot 
west  of  Roaring  Bayou. 


K 

C.  S 

... 

K. 

C.S... 

K 

C.  S 

K. 

C.S... 



K. 

C.S... 

K. 

C.S... 

K. 

C.S... 

K. 

C.S... 

T. 

&  p 

K 

C.S... 

K. 

C.S... 

K. 

C.S... 

K. 

C.S... 

T 

&  p 

K. 

C.S... 

K. 

C.S... 

K.C.S.... 

.... 

K.C.S.... 

K.C.S.... 

K.C.S.... 

K.C.8.... 

.... 

K.C.S.. 

K.C.S.... 

.... 

K.C.8.... 

.... 

K.C.S.... 

U.S.C.ikG.S. 
U.S.C.&G.S. 


U.S.C. 
U.S.C. 

U.S.C. 
U.S.C. 
U.S.C. 
U.S.C. 
U.S.C. 

U.S.C. 
U.S.C. 


AG.S. 
AG.S. 

AG.S. 
&G.S. 
<t  G.8. 
ikG.S. 
AG.S. 

&G.S. 
AG.S. 


U.S.C.&G.S.... 
U.8.E 


U.S.E.... 


P 

P 

P 
P 


P 
P 

R 
R 
R 

R 
R 
R 
P 
P 
P 
P 
P 
R 
P 

P 
P 

P 

P 


P 

P 

P 
P 

P 
P 
P 
P 
P 

P 
P 

P 
P 


Feet. 
232.71 

251.01 

267.83 
777. ei 

253.22 

229.38 

222.73 

217.41 
202.  OS 

284.S 
277. « 
193 

177 

184 

284.  IT 

190.68 

177.«7 

m.45 

178.  OB 

198.35 

200.63 

180.00 

180.45 
204.90 

230.90 

248.58 


76wOS6 

7O.0M 

72.472 
09.283 

71.617 
81.002 
87.770 
83.330 
70.972 

67.203 
67.803 

78.219 
71.719 

58.329 
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Altitudes  in  northern  Louisiana — continued. 


Location. 


Authority. 


Class. 


TENSAS  PARISH— continued. 

Neur  I^lKlit-Como  road,  south  side  of;  root  bench  in  pin  oak  325  feet  from 
Cross  Bayou. 

south  side  of;  opposite  mouth  of  Mound  Bayou;  root  bench  in  pecan  260  feet 

west  of  cabin. 

TensaM  Riven  Myeb  place;  root  bench  in  pecan  opposite  mouth  of  Mound 
Bayou,  260  feet  west  of  cabin.     ^ 

Mound  Bayou  place;  root  bench  in  pin  oak  in  yard  of  I.  S.  Osborne 

Mound  Bayou,  opposite  mouth  of;  root  bench  in  pecan  on  south  side  of  road 

260  feet  west  of  cabin  on  Myer  place. 

high  water,  1893 


-zero  of  gage. 


New  Light;  pipo-flange  bench  in  northeast  comer  of  yard  of  James  R.  Lynch 

UNION  PARISH. 


U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 


Bayou  Comie^  A.  S.  crossing;  top  of  rail. 

bank  of  creek 

bed  of  creek 


-  ScoTTS  Bluff;  pipe-flange  bench  on  right  bank  of  bayou  and  60  feet  below 

old  warehouse. 

-  ScoTTs  Landing;  high  water,  1874 

-  Steins  Bluff,  near;  high  water,  1874 , 


Bayou  D'Arbonne^  Cox  Ferry;  root  bench  in  post  oak  on  right  bank  below 
mouth  of  slough. 


-higl\  water,  1874. 
-  high  water,  1883. 


-  right  bank  of;  85  feet  below  Cox  Ferry  road,  pipe-flange  bench. 


Bemlee;  top  of  rail,  center  of  station 

1  mile'  north  of;  summit  between  Comio  and  Middle  Fork 

Cox  Ferry.    Sre  under  Bayou  D'Arbonne. 

85  feet  below  ferry  road,  pipe-flange  bench  on  right  bank  of  Bayou  d' Arbonne. . 

Farmervllle,  pipe-flange  bench  in  northwest  comer  of  court-house  yard 

Farniervllle-Port  Cnion    road,  Colson  post-oflicc  road  junction;    root 
bench  in  conspicuous  red  oak  on  top  of  hill. 

EcHELS  Ford  road;  root  bench  in  twin  cherry  tree  250  feet  west  of  cross  road 

to  Echcls  Ford. 
Farmer^ille,  second  hill  from;  root  bench  in  sweet  gum  to  left,  opposite  2 

cabins  in  field. 
Hay  place;  pipe-flange  bench  in  W.  T.  Hay's  yard 

Hoffman  house.  500  foct  east  of;  root  bench  in  post  oak  to  left  and  about  150 

fwt  south  of  cabin. 
Point  Pleasant  Baptist  Church,  1,325  feet  east  of;  root  bench  in  pin  oak 

in  small  swale. 
Purdue  (Jim)  residence,  0.25  mile  east  of;  boat  spike  In  pine  on  left  of  road, 

35  foet  cast  of  small  branch. 
Rocky  Branch,  top  of  hill  west  of;  boat  spike  in  pin  oak  in  front  of  J.  T. 

Slack's  house. 
Rogers  (Pattison)  place;  pipe-flange  bench  in  yard  on  lower  road 


A.S... 

A.S... 

A.S... 

U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

A.S... 

A.S... 

U.S.E. 

U.S.E. 

U.S.E. 

-  Sixteenth  Creek,  top  of  hill  west  of;  root  bench  in  white  oak  on  right  of  i 

road. 

-  Slack  place;  boat  spike  in  pin  oak  in  front  of  house  of  J .  T.  Slack 

-  Taylor  (W.  W.)  place;  root  bench  in  pine  1,200  feet  south  of  road,  in  front  i 

of  dwelling. 

-  Tucker  Creek.    See  Sixteenth  Creek.  ' 

-  Underwood  (Jim)  place,  850  feet  west  of  house;  root  bench  in  post  oak  32  1 

feet  north  of  road. 


east  of  dwelling  at  end  of  level  stretch;   root  bench  in  white  oak  at  top 

of  hill. 

-  Ward  place;  root  bench  in  hickory  north  of  road  125  feet  from  southeast  i 

corner  of  house  of  John  Ward. 

-  White  (William)  place,  in  yard  of;  pipe-flange  bench  at  junction  of  Farm-  I 

erville,  Ouachita  City,  and  Port  Union  roads.  i 


U.S.E. 

U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 
U.S.E. 
U.S.E. 
U.S.E. 


Eleva- 
tion. 


Feet. 

P 

61.770 

p 

68.583 

p 

68.583 

p 

71.383 

p 

68.583 

E 
E 

^72.21 
'22.83 

P 

71.719 

H 

106 

R 

101 

R 

79 

P 

75.846 

E 

83.85 

E 

84.08 

P 

65.722 

E 

82.97 

E 

72.60 

P 

70.583 

R 

226 

R 

259 

P 

70.583 

P 

179.459 

P 

182.087 

^ 

181.112 

♦  P 

153.293 

P 

135. 173 

P 

97.613 

P 

149.031 

P 

155.420 

P 

156.740 

P 

175.370 

P 

110.853 

P 

156.740 

P 

118.631 

P 

118.235 

P 

131.293 

P 

181.383 

P 

179.045 
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Altititdes  in  northern  Louisiana — Continued. 


Location. 


Authority. 


Clasa. 


Eleva- 
tion. 


uinoN  PABiSH— continued. 

PamiTtlle-Port  Union  road,  root  bench  in  post  oak  on  north  side  of  road 
250  feet  west  of  fork  of  lower  and  middle  roads  to  Port  Union. 

Junction  <nty 

Inline : 


U.8.E. 


jniddle  Forkf  A.  S.  crossino;  top  of  rail. 
bank  of  c  reek 


-  bed  of  creek . 


Ouacblta  Rlver^  Arkansas-Louisiana  State  une;  pipe-flange  bench  292  feet  : 
from  right  bank,  2,000  feet  below  small  cabin  on  left  bank.  i 

Alabama  Landing;  pipestone  bench  on  road,  150  feet  southwest  of  store... 

highwaterl882 \ 

FisiiTRAP  Shoals,  1,650  feet  below;  202  feet  west  of  river 

Frank  Pierce  Creek.  165  feet  above  mouth  of;  pipestone  bench  on  left  bank. 

Mill  Bayou;  pipestone  bench  on  left  bank,  800  feet  above  mouth 

Ouachita  City ;  gas  pipe  nea r  store  of  J .  A .  Peck,'265  feet  from  river 

rero  of  gage j 

Shiloh  Suoals.  650  feet  above;  pipestone  bench  300  feet  west  of  river | 

Port  Union;  pipe-flange  bench  In  R.  C.  Webb's  yard,  200  feet  from  river i 

Randolph ' 

Ryan 


Scotta  RluIR    See  under  Bayou  Comic. 
Stein*  HluflT.    See  under  Bayou  Comie. 

VERNON  parish. 

Rarbam,  0.3  mile  north  of;  rail-end  bench  ?i)  feet  north  of  first  telegraph  pole 
north  of  milepost  653.  ' 


A.S 

A.S 

A.S 

A.8.... 
A.S.... 
U.S.  E. 

U.S.  E. 
U.S.  E. 
U.S.  E. 
U.S.  E. 
U.S.  E. 
U.S.  E. 
U.S.E. 
U.S.  E. 
U.S.E. 
A. 8.... 
A.S.... 


K.C  S. 


-  0.2  mile  south  cf;  rail-end  bench  10  feet  west  of  milepost  653.5. 

-  0.7  mile  south  of;  rail-end  bench  40  feet  north  of  milepost  664. . 


Rayou  Castor,  K.  C.  S.  crossing;  top  of  rail  opposite  milepost  670I>. 

bottom  land 

l)ed  of  channel 


!  V 


Rayou  Zourle,  K.  C.  S.  crossing;  top  of  rail  opposite  milepost  675. 

bottom  land 

bed  of  channel 

Rurtons  (Palmetto)  Creek;  sec.  33,  T.  2  N.,  R.7  W 


Caleasleu  Parish  line;  rail-end  bench  10  feet  west  of  milepost  (m'>J) 

Cooper;  bench  mark  on  northwest  comer  of  east  plate,  north  pedestal  of  west  ' 
pair,  water  tank. 

East  li'Anaeoeo  Rayou,  K.  C.  S.  crossing;  top  of  rail  opposite  milepost  (5C0.5. 

bottom  land j 

bed  of  channel 

Flat  Creek,  K.  C.  S.  bridge;  bed  of  creek 

Haw^thome,  OJJ  mile  north  of:  rail-end  bench  12  feet  northwest  of  first  tele- 
graph pole  north  of  milepost  6<>3.A.  i 

0.3  mile  north  of;  rail-end  bench  40  feet  southwest  of  milepost  064 

station.  0.2  mile  south  of;  rail-end  bench  10  feet  west  of  milepost  664.5. 

0.7  mile  south  of;  rail-end  bench  18  feet  west  of  milepost  665 


IIornbeck,a  0.5  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  651.5. 

depot,  at  center;  top  of  rail 

bench  mark  on  northwest  cast  plate,  north  pedestal,  water  tank 

0.5  mile  south  of;  rail-end  Ixjnch,  40  feet  north  of  milepost  tjS2^ 


I^eesTllle,  2JS  miles  north  of;  rail-end  bench  12  feet  northwest  of  milepost  (•65.5. . 

2Jl  miles  north  of;  rail-end  bench  40  feet  north  of  milepost  666 

1.8  miles  north  of;  rail-end  bench  ;W  feet  southwest  of  first  telegraph  pole 

north  of  milepost  666.5. 

a  See  also  Christie,  Sabine  Parish. 


Ik-: 


C.S. 
C.  S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 

&\\. 

C.S. 
C.S. 

C.S. 
C.S. 
C.S. 

c.  s.. 

C.S. 

C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 
C.S. 


R 
R 
R 
B 
R 
E 

P 
E 
P 
P 
P 
E 
E 
P 
P 
R 
R 


Feet. 
167.025 

164 
120 
114.3 
109 

96 

64.56 

60.477 
85.79 
60.511 
55.826 
71.391 
84.94 
-20.28 
56.644 
84.560 

133 

112 


p 

301.40 

p 

291.35 

p 

297.94 

R 

211 

R 

204.5 

R 

194.5 

R 

210 

R 

201 

R 

185 

L 

250 

P 

177.71 

P 

212 

R 

252 

R 

242 

R 

230 

R 

172 

P 

21V8.50 

P 

260.56 

P 

243.26 

P 

230.47 

P 

326.15 

R 

310.64 

P 

317.01 

P 

311.34 

P 

246.90 

P 

260.73 

P 

273.72 
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AUiivdts  in  northern  Louisiana — continued. 


Location. 


Authority. 


Class. 


Eleva- 
tion. 


TENSAS  PARISH— continued. 

Neur  Iii|^bt-Como  road,  south  side  of;  root  bench  in  pin  oak  325  feet  from 
Cross  Bayou. 

south  side  of:  opposite  mouth  of  Mound  Bayou:  root  bench  in  pecan  260  feet 

west  of  cabin. 

Tensas  Rlver«  Myeb  place:  root  bench  in  pecan  opposite  mouth  of  Mound 

Bayou.  260  feet  west  of  cabin.     ^ 
Mound  Bayou  place;  root  bench  In  pin  oak  in  yard  of  I.  S.  Osborne 

Mound  Bayou,  opposite  mouth  of;  root  bench  in  pecan  on  south  side  of  road 

260  feet  west  of  cabin  on  Myer  place. 

high  water.  1893 


-  zero  of  gage . 


New  Light;  pipe-flange  bench  in  northeast  comer  of  yard  of  James  R.  Lynch 


UNION  PARISH. 


Bayou  Comie,  A.  S.  crossing;  top  of  rail. 

bank  of  creek 

bed  of  creek 


-  ScoTTs  Bluff;  pipe-flange  bench  on  right  bank  of  bayou  and  ( 

old  warehouse. 

-  ScoTTS  Landing;  high  water,  1874 

-  Steins  Bluff,  near;  high  water,  1874 


I  feet  below 


Bayou  D'Arbonne,  Cox  Ferry;  root  bench  in  post  oak  on  right  bank  below 
mouth  of  slough. 


-  higl\  water,  1874 

-  high  water,  1883 

-  right  bank  of;  85  feet  below  Cox  Ferry  road,  pipe-flange  bench . 


Bemlce;  top  of  rail,  center  of  station 

1  mile'  north  of;  summit  between  Comie  and  Middle  Fork 

Cox  Ferry.    See  under  Bayou  D'Arbonne. 

85  feet  below  ferry  road,  pipe-flange  bench  on  right  bank  of  Bayou  d' Arbonne. . 

FarmcrvlUc,  pipe-flange  bench  in  northwest  comer  of  court-house  yard 

Fariiier^'lll<»-Port  (Jnion    road,  Colson  post-oflice  road  Junction;    root 
Iwnch  in  conspicuous  red  oak  on  top  of  hill. 

EcuELS  Ford  road;  root  bench  in  twin  cherry  tree  250  feet  west  of  cross  road  ' 

to  Echels  Ford. 
Farmer^Tille,  second  hill  from;  root  bench  In  sweet  gum  to  left,  opposite  2  i 

cabins  in  field.  i 
Hay  place;  pipe-flange  bench  in  W.  T.  Hay's  yard 

Hoffman  house.  500  feet  east  of;  root  bench  In  post  oak  to  left  and  about  150 

feet  south  of  cabin. 
Point  Pleasant  Baptist  Church,  1,325  feet  east  of;  root  bench  in  pin  oak 

in  small  swale. 
Purdue  (Jim)  residence,  0.25  mile  east  of;  boat  spike  in  pine  on  left  of  road, 

35  fwt  east  of  small  branch. 
Rocky  Branch,  top  of  hill  west  of;  boat  spike  in  pin  oak  in  front  of  J.  T. 

Slack's  house. 

Rogers  (Pattison)  place;  pipe-flange  bench  in  yard  on  lower  road 

Sixteenth  Creek,  top  of  hill  west  of;  root  bench  in  white  oak  on  right  of  I 

road. 

Slack  place;  boat  spike  in  pin  oak  in  front  of  house  of  J .  T.  Slack 

Taylor  (W.  W.)  place;  root  bench  in  pine  1,200  feet  south  of  road,  in  front  ' 

of  dwelling. 

Tucker  Creek,    See  Sixteenth  Creek.  j 

Underwood  (Jim)  place,  850  feet  west  of  house:  root  bench  In  post  oak  32 

feet  north  of  road. 


U.S.E. 

U.S.E. 

U.S.E. 

U.S.E. 
U.S.E. 

U.S.E. 
U.S.E. 
U.S.E. 


AS.... 
A.S.... 

A.S.... 
U.S.E.. 

U.S.E.. 
U.S.E.. 
U.S.E.. 

U.S.E.. 
U.S.E.. 
U.S.E.. 
A.S.... 
A.S.... 

U.S.E.. 
U.S.E.. 
U.S.E.. 

U.S.E.. 

U.S.E.. 

U.S.E.. 
i  U.S.E.. 

U.S.E.. 

U.S.E.. 

j  U.S.E.. 

U.S.E.. 
I  U.S.E.. 

U.S.E.. 
'  U.S.E.. 


-  east  of  dwelling  at  end  of  level  stretch; 
of  hlU. 


root  bench  In  white  oak  at  top 


-  Ward  place;  root  bench  In  hickory  north  of  road  125  feet  from  southeast 

comer  of  house  of  John  Ward. 

-  White  (Wiluam)  place,  in  yard  of:  pipe-flange  bench  at  junction  of  Farm- 

erville,  Ouachita  City,  and  Port  Union  roads. 


U.S.E. 
U.S.E. 
U.S.E. 
U.S.E. 


P 

P 

P 

P 
P 

E 
E 
P 


Feet. 
61.770 

68.583 

68.583 

71.383 
68.583 

^  72. 21 
'22.83 
71.719 


R  106 

R  101 
R  79 

P  75.846 


E 
E 
P 

E 
E 
P 
R 
R 

P 
P 


I 


83.85 
84.08 
65.722 

82.97 
72.60 
70.583 

226 

2S9 

70.583 
179.459 


P  182.087 

P      !  181.112 
I 

i#  P      I  153.293 


.1 


135. 173 
97.613 

149.031 

155.420 

156.740 

175.370 
110.853 

156.740 
118.631 


P  118.235 

P  I  131.293 

P  I  181.383 

P  179.045 


886.     GEOLOGY    AND    UNDERGROUND    WATER    OF   LOUISIANA    AND    ARKANSAS. 

AUUvdes  in  northern  Louisiana — Continued. 


Location. 


VERNON  PARISH — Continued. 


Oranse,  2.5  miles  south  of;  rail-end  bench  8  feet  west  of  milepost  661 

3  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  661.5 

3.5  miles  south  of;  rail-end  bench  25  feet  southwest  of  first  tel^raph  polo 

north  of  milepost  662. 

4  miles  south  of;  rail-end  bench  40  feet  southwest  of  third  telegraph  pole 

south  of  milepost  662.5. 
4.5  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  663 


Authority. 


Palmer  (St.  Johns?)  Creek:  sec.  30.  T.  2  N.,  R.  7  W 

Pickering:,  0.6  mile  north  of;    rail-€nd  Ijcnch  105  feet  north  of  milepost  675.5 

0.1  mile  north  of;  rail-end  bench  70  feet  south  of  second  telegraph  pole  north 

of  milepost  676. 

0.4  mile  south  of;  rail-end  bench  80  feet  north  of  first  telegraph  pole  north 

of  milepost  676.5. 

Prairie  Creek;  sec.  13,  T.  3  N.,  R.  9  W 

K.  C.  S.  Crossing;  200  feet  north  of  milepost  665,  top  of  rail 

bottom  land 

l>ed  of  channel 


C.  S. 

c.  s. 

C.  8. 


K.  C.  S. 


C.  S. 
&  W. 
C.  S., 
C.  S. 


K.  C.  S. 


Rose  Pine,  1.7  miles  north  of;  rail-end  bench  45  feet  south  of  third  telegraph 
pole  south  of  milepost  682. 

1.2  miles  north  of;  rail-end  bench  30  feet  south  of  first  telegraph  pole  north 

of  milepost  682.5. 

0.7  mile  north  of;  rail-end  bench  10  feet  west  of  milepost  683 

0.2  mile  north  of;  rail-end  bench  15  feet  southwest  of  milepost  683.5 

0.3  mile  south  of;  rail-end  bench  7  feet  south  of  milepost  684 

0.8  mile  south  of;  rail-end  l>cnch  70  feet  north  of  milepost  684.5 

1.3  miles  south  of;  rail-end  bench  60  feet  northwest  of  first  telegraph  pole 

south  of  milepost  685. 

1.8  miles  south  of;  rail-end  bench  40  feet  south  of  milepost  685.5 

2.3  miles  south  of;  rail-end  bench  15  feet  northwest  of  milepost  686 

2.8  miles  south  of;  rail-end  bench  10  feet  west  of  milepost  086.5 

Sabine  Rit'er,  1  mile  south  of  Toledo;  water  level,  November  16, 1902 

bank  level 

top  of  hills 

Sandy  Creek;  sees.  9-10.  T.  2  N.,  R.  11  W I 

Sayle»  Braneli,  K.  C.  S.  crossing,  1,200  feet  north  of  milepost  670;  top  of  rail..| 

bottom  land 

bed  of  channel 

We»t  Ii'Anacoeo  Bayou,  K.  C.  S.  crossing;  top  of  rail,  middle  of  bridge  ...| 

bed  of  channel 

l¥e»t  Fork  li'Anacoeo  Bayou';  sec.  23.  T.  3  N..  R.  10  W 


&  W. 
C.  S.. 
C.  8.. 
C.  8. 
C.  8.. 


K.  C.  8. 


C.  8. 
C.  8. 
C.  8. 
C.  8. 
C.  8. 


"Wolf  Creek,  K.  C.  8.  crossing;  rail-end  bench  15  feet  northwest  of  milepost  ( 


WEBSTER  I'.VRISn. 

Arkansas-IjOulMlana  State  line,  L.  <Sc  A.  R.  R... 
Bayou  Bod<*au,  west  of  8prino  Hill;  high  water  . 
bed  of  bayou 


Brushy  Bayou,  S.,  L.  B.  &  8.  bridge;  top  of  rail. 
— « ]x^d  of  bayou 


•  L.  &  A.  bridge;  bed  of  bayou. 


Ck>tton  Valley;  grade,  center  of  station , 

Borcbeat  Bayou,  L.  <&  A.  crossing;  top  of  stringer  of  bridge. 
bed  of  bayou 


-2  MILES  WEST  OF  Sibley;  pipcstouc  bench  on  east  bank,  65  feet  south  of 
track. 


Boy  line. 


-  east  of;  root  bench  in  oak  north  of  track,  1,300  feet  west  of  milepost  147. , 

-  Pipestone  bench  in  Doyle's  field  southwest  of  station 


K 

C. 

8. 

K 

C. 

8. 

K. 

C. 

S. 

A. 

&  W. 

A 

6i 

& 

w 

A. 

w. 

A. 

&  W. 

K. 

c. 

8. 

K. 

c. 

8. 

K. 

c. 

8. 

K. 

c. 

8. 

K. 

c. 

8. 

A. 

&  w. 

K. 

c. 

8. 

Class. 


&  A 

&  A 

&  A 

L.  B.  &  8. 
L.  B.  &  8. 

&  A 

&A 

&  A 

&A 

S.E 

,  8.  &P... 

S.E 

S.E 


L 
R 
R 
R 
P 


P 
P 
P 
P 
P 

P 
P 
P 
L 
L 
L 
L 
R 
R 
R 
R 
R 
L 
P 


R 
R 
R 
R 
R 
R 
R 
R 
R 
P 

R 
P 
P 


Eleva- 
tion. 


Feet. 
267.68 
298.80 
286.21 

299.77 

280.62 
260 
215.96 
223.51 

250.63 

280 

237 

229 

217.5 

222.06 

208.29 

210 

224.63 

222.18 

204.31 

177.70 

179.88 
167.86 
177.71 
90 
110 
220 
160 
215 
109 
201.5 
281.5 
260 
230 
167.86 


250 
174 
164 
154 
156 

m 

233 
168 
143 
140.911 

227 

202.495 

223.224 


ALTITUDES    IN    LOUISIANA. 
Attitudes  in  northern  Louisiana — Continued. 
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Location. 


Authority. 


Class. 


Eleva- 
tion. 


WEBSTER  PARISH— oontinued. 


Dubberly;  pipestone  bench  in  yard  of  P.  H.  McCary. 
top  of  rail,  center  of  station 


Heflin ;  grade,  center  of  station 

nortiuan;  grade,  center  of  station 

lianesirllle.    See  Sibley. 

Ijee  Wrlsl*^  Creek,  L.  &  A.  bridge;  sec.  34, T.  18  N.,  R.9  W.,top  of  stringer.    L. 

hed  of  bayou *. — '  L. 

IdOn^S  Sprlns^s;  grade,  center  of  station j  L. 

ItClnden;  grade,  center  of  station L. 

Sarepta;  grade,  center  of  station L. 

Sibley  Mtatlon;  top  of  rail,  center  of  station i  V.j 

grade,  V.,  S.  &  P.  crossing L. 

pipestone  bench  in  Mr.  Allison's  yard,  90  feet  south  of  track I*.' 

2  miles  west  of;  pipestone  bench  on  east  bank  of  Bayou  Dorcheat,  near  V..     V. 

S.  &  P.  bridge,  65  feet  south  of  track. 

Sprlnii^;  Hill;  grade,  center  of  station L. 

¥ello^ir  Pine;  head  block,  sawmill  spur 


S.E.... 
,S.&  P. 

4k  A 

4:  A 


WINN  PARISH. 

BlK  Creek,  A.  S.  crossing;  top  of  rail,  north  end  of  bridge 

Calvin  station;  grade,  center  of  station 

Carter;  grade,  center  of  station 

]>odson;  top  of  rail,  center  of  station 

1.5  miles  north  of;  top  of  rail,  north  end  of  Big  Creek  bridge. 

1  mile  north  of;  top  of  rail,  Deans  Branch  bridge 


&A 

&A 

&A 

&  A 

&A 

,  S.  &  P. 

&  A 

S.E.... 
S.  E.... 


&  A 

L.  B.  &8.. 


S.... 
&A. 
&  A. 

8.... 
S.... 


DufiTdemona  Bayou,  A.  S.  crossing;  top  of  rail 

bank  of  bayou 

bed  of  bayou 

Grant  Parlsli  line;  grade,  L.  R.  &  N.  R.  R 

Jackson  Parlsli  line;  grade,  A.  8.  R.  R 

Kelscbe  Creek,  L.  &  A.  crossing;  sec.  8,  T.  11  N..  R.  3  W.;  top  of  stringer, 
north  end  of  bridge. 

bank  of  creek '. 

I^yles  Braneli,  A.  S.  crossing,  sec.  5,  T.  13  8..  R.  3  W.;  bridge  top  of  rail 

Packton;  grade,  center  of  station 

Port  Iiuce  Bayou,  L.  &  A.  bridge;  top  of  stringer 

Ixjd  of  bayou 


-  A.  S.  bridge;  top  of  rail. 

high  water 

bank  of  bayou 

bed  of  bayou 


8. 

8. 

8. 

R 

8... 

&  A. 


AN. 


&  A. 
8.... 
&  A. 
&  A. 
&  A. 
15.... 
8.... 


Pybum  station;  grade 

Saline  Bayou,  L.  &  A.  bridge;  top  of  stringer. 

bank  of  bayou 

bed  of  bayou 


Sonnet  Bayou,  L.  &  A.  bridge;  sec.  15,  T.  11  N.,  R.  2  W. 
— ■ bed  of  bayou 


top  of  stringer . 


St.  Iflaurlee;  high  water,  1892 

pipestone  bench  in  lot  southeast  of  E.  W.  Tidlie's  store. 

Tanncklll  station;  grade 

Iflnnfleld;  grade,  center  of  station 

Arlcansas  Southern  crossing 

Arkansas  Southern  crossing 

grade,  center  of  station 


8 

8 

&  A 

&  A 

&  A 

&A 

&  A 

8.  E.... 
8.E.... 

8 

8 

&  A 

R.  &  N. 
&  A.... 


Feet. 

p 

255.943 

R 

253.9 

R 

274 

R 

183 

R 

182 

R 

16G 

R 

176 

R 

181 

R 

251 

R 

195.4 

R 

193 

P 

188.980 

P 

140.911 

R 

251 

R 

192.8 

R 

142 

R 

173 

R 

173 

R 

211.6 

R 

142 

R 

171.2 

R 

110 

R 

90 

R 

82 

R 

164 

R 

170 

« 

122 

R 

118 

R 

161.4 

R 

162 

R 

115 

R 

101 

R 

100 

R 

96 

R 

92 

R 

86 

R 

211 

R 

120 

R 

112 

R 

93 

R 

116 

R 

105 

E 

107.87 

P 

107.688 

R 

123 

R 

124 

R 

113 

R 

115 

R 

123 
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[For  well  data  by  names  of  owners  see  following  index.] 


-A..  Page. 

Abbeville,  La.-Montlcello,  Ark.,  section  through,  flg- 

ure  showing 61 

Acknowledgments  to  those  aiding 145 

Acme,  La.,  elevation  at 365 

ActflPon  sp.,  occurrence  of 243, 244, 272 

Adams  County.  Miss.,  wells  In 224-225 

Aid,  steamer,  removal  of  Great  Raft  by,  view  of 60 

(PI.  XXIX) 

Alabama,  geology  in,  references  to 22, 31, 33, 34, 35, 30 

Alabama  Landing-Red  River  fault.    Sec  Red  River- 
Alabama  Landing  fault. 

Albany  Point,  La.,  elevation  at 357 

All)erta,  La.,  elevation  at 355 

Alden  Bridge.  La.,  elevations  at  and  near 356 

wells  at 70  (PI.  XXXVII),  HI,  200-201,283 

Aldrlch,  T.  II.,  and  Smith,  E.  A.,  on  Grand  Gulf  l)eds.        42 

Aldrlchlella elegans,  figure  showing 3S  ( PI.  XX) 

Alexander.  Ark.,  well  at 194-195, 275-276 

Alexandria.  La.,  deflection  of  Red  River  near 59, 62-63 

deflection  of  Red  River  near,  map  showing 63 

elevations  at 375 

rapids  near 59 ,63-64 

waterworks  at 92, 216-217, 306-307 

wells  at 48,70  (PI.  XXXVII., 

m,  130, 134, 136, 13S,  140, 143, 216-219, 306-.^«)9 
head  In,  effect  of  pumping  on.  figure  showing..  307 
water  level  In,  effect   of  pumping  on,  flgur(> 

showing 307 

Alexandria  and  Western  Railroad,  elevations  on 327 

Alexton.  La.,  elevation  at 371 

Allbrook,  Ark.,  wells  at 2:^24, 109, 172-173, 252-2,'>3 

Alleene.  Ark.,  elevations  at  and  near 345 

wells  at 176-177 

Allen,  La.,  springs  at 88, 214-215 

Allendale,  La.,  elevation  at 370 

Allengreen,  La.,  elevations  at 371 

AUentown,  La.,  well  at..  70  (PI.  XXXVII),  111,143,200-201 

Allls  station,  A  rk„  elevation  at 341 

Alluvium,  character  and  water-lwarlng  value  of 16,75 

Althelmer.  Ark.,  elevation  at 343 

Altitudes,  dictionary  of 327-387 

dictionary  of,  abbreviations  used  In 335 

scope  of 10 

See  also  Elevations;  particular  places,  etc. 

Alto,  La.,  elevations  at  and  near 377 

American  Well  and  Prospecting  Company,  section  by.      2f)5 

Amos  Bayou,  Ark.,  elevations  on 340 

Amos  Bayou  station.  Ark.,  elevation  at 340 

Ampullinopsis  mississippiensis,  figure  of 42  (PI.  XXIII) 

Analyses  of  water 240, 242. 

24<j,  240, 250. 251, 253. 254, 255, 258-259, 261 . 
2<W,  2i'A,  2<i7, 276, 279-280, 282, 283, 298, 302. 
304, 305,  313, 314, 315, 316,  317, 318, 320, 321 


,r    I 


Page. 

Ananias,  La.,  elevations  near 357 

Anderson,  Charles,  section  by 310, 316 

Anderson,  Ark.,  well  at 110,118,154-155 

Anderson  County,  Tex.,  wells  In 228-230, 319 

Anderson  Saline,  Tex.,  dome  at.  fossils  from 30 

Andromeda  eolignltlca,  figure  showing 34  ( Pi.  XVII) 

pfafliana,  figure  showing 24  (PI.  VIII) 

Angelina-Caldwell  flexure,  development  of 16, 44, 51 ,  68 

dlpof,  \iewof ■ 42  (PI.  XXII) 

movement  on,  shoals  produced  by,  view  of 58 

(PI.  XXVIII) 

Angelina  County,  Tex.,  wells  In 228-230 

Angelina  River,  Tex.,  shoals  and  rapids  on 14, 59, 64-«5 

well  at 228-229,319 

Annona,  Tex.,  Annona  chalk  at 25 

Annona  chalk,  character  of 16  (table) ,  25-26, 75 

contact    of    Brownstown    formation    and,    view 

of 28  (PI.  XII) 

correlation  of 19 

distribution  of 22,25 

map  showing Pocket  (PI.  Ill) 

fossils  of,  figures  showing 26  (Pis.  X,XI) 

occurrence  of.  In  wells 124, 252, 254, 250, 260, 265 

section  of 26 

figures  showing ". 24, 

pocket  (PI.  Ill),  70  (PI.  XXXVII) 

water-])earlng  value  of 75 

Anomla  ephlppoldes,  figures  showing 36  (PL  XIX) 

occurrence  of 37, 322 

Ansley.  La.,  elevation  at 370 

well  at 70  (PI.  XXXVII) ,  137, 212-213, 298 

Ant-hill,  African,  view  of 58 

Ant-hill  theor>*  of  origin  of  natural  mounds,  discussion 

of 58-50 

Antolne,  Ark.,  elevation  near 351 

section  l)ctween  Gurdon,  Ark.,  and,  figure  showing      116 
Antolne  Creek,  Ark.,  elevations  on 338, 351 

well  prospects  on 1 17 

Antolne  Creek,  La.,  elevation  on 373 

Antonla  station.  La.,  elevations  at  and  near 369 

well  at 212-213 

Antrim.  La.,  elevation  at 356 

well  at 70  (Pi.  XXXVII\  81,111,200-201,283 

Appalachian   Mountain   folding,    extension   of.   Into 

Arkansas 17 

Area  vaughanl,  figure  showing 30  (PI.  XIX) 

Arcadia,  Ark.,  well  at 70  (PI.  XXXVII),  84,158-150 

Arcadia,  La.,  elevations  at  and  near 355 

wells  at Ill ,  137, 200-201, 282 

Archibald.  La.,  elevations  at  and  near 378 

Ardeen,  -\rk.,  elevation  at 345 

Arkadelphla,  Ark,,  elevations  at  and  near 338 

geology  at 27, 28, 76 


390 
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Pagii 

Arlcadelpbia,  Ark.,  pressure  head  at 77 

waterworks  at 92 

wells  at....  70  (PI.  XXXVII),  77,79, 109,117,148-149,237 

Arkadelphla  clay,  character  of 16  (table) ,  28,75, 78 

correlation  of 19, 28 

distribution  of 22, 28 

map  showing Pocket  (PI.  Ill) 

fossils  of 28 

figures  showing 26  (Pis.  X,  XI) 

natural  mound  of,  view  of 54  (PI.  XXVI) 

occurrence  of,  in  wells 130, 132, 

134,135,237,238,240,241,246,247,248,249, 
251,259,280,261,265,266,  267,286,288,  295 

sections  of,  figures  showing 70 

(PI.  XXXVII),  116, pocket  (PI.  Ill) 

thickness  of 28 

water-bearing  value  of 75 

wells  to 28 

Arkana,  La.,  elevation  at 356 

well  at 70  (PI.  XXXVII),  200-201 

Arkansas,  southern,  altitudes  in 146-199, 327-354 

artesian  areas  in,  maps  showing Pocket 

(Pis.  XXXVIII,  XLI,  XLII) 

Carboniferous  rocks  in,  thickness  of 17 

formations  in,  correlation  of  Texas  and  Indian  Ter- 
ritory formations  and 19 

geologic  map  of Pocket  (PI,  III) 

geology  of , 16-69 

land  and  water  in,  during  (  retaceous  and  Tertiary 

time,  maps  showing 18  (PI.  II) 

mineral  springs  and  waters  in 87-h9 

natural  mound  in,  view  of 54  (PI.  XXVI) 

rainfall  in,  amount  of 70 

map  showing 71 

stream  valleys  in,  character  of,  figure  showing ....       50 

structure  of 66-69 

map  showing 68  (PI.  XXXVI) 

topographic  features  of 14-16 

plates  showing 14  (PI.  I),  20  (PI.  V), 

28  (PI.  XII),  46  (PI.  XXIV),  54  (PI.  XXVI)   \ 

underground  water  In,  development  of 91-92  ' 

wttter-boaring  horizons  in 74-87  ! 

areas  of,  maps  showing Pocket  1 

(Pis.  XXXIX,  XLI.  XLII,  XLIV) 
elevation  of,  maps  showing. . Pocket  (Pi.  XXXVIII, 
XL,  XLI,  XLIV),86(P1.  XLIII)   I 

sections  showing 70  (PI.  XXXVII)   i 

table  of 75  ' 

waters  of,  analyses  of 240, 242,  ] 

246,249,250,251,253,254,25.5,  ' 
258-259,261,263,  264,  267,  276 

hea<l  of,  variations  in,  maps  showing 76  ' 

(PI.  XXXIX).  82  (PI.  XL)   1 

well  prospects  in 1 13-1.?0 

wells  in Passim   i 

See  also  county  and  place  names. 
Arkansas  and  Choctaw  Railroad.    See  St.  Louis,  San 
Francisco  and  New  Orleans  Railroad.  j 

Arkansas  and  Louisiana  Railway,  elevations  on 327 

Arkansas  City,  elevations  at 340 

wellsat 39,48,70  (PI.  XXXVII), 

85, 110, 113,115, 119, 123, 15(V-157,243-244  , 

Arkansas  clay  auger,  description  of 95,97  ; 

figure  showing 96  (PI.  XLVI)   ' 

use  of,  cost  of 107-108 

figure  sho>*-ing a5,98  (PI.  XLVIII). 

Arkansas  County,  -\rk.,  springs  in 88, 146-147  \ 

well  prospects  in 113 


Page. 

Arkansas  County,  Ark.,  wells  in 113, 146-147, 2J6 

Arkansas  Geological  Survey,  information  from Pocket 

(PL  III) 
Arkansas  Lithia  Spring,  Ark.,  data  on  . ..  88,170-171,249-250 

water  of,  analysis  of 250 

Arkansaif)- Louisiana  line,  elevations  at 336, 

339,345,357,372,386 

Great  Raft  at,  view  of 60  (PI.  XXIX) 

Arkansas  River,  gravel  on 128 

well  prosx)ects  on 128 

Arkansas  Southern  Railroad,  elevations  on 328 

Arkansas  Southwestern  Railway,  elevations  on 328 

Arkinda,  Ark.,  elevation  at 345 

well  at 109,176-177,258 

Arnold,  A.  A .,  information  on  well  from 292 

Artesian  wells.    See  Wells,  artesian. 

Arthur,  Lake,  La.,  section  at,  figure  showing 45 

Ashdown,  Ark.,  elevations  at  and  near 345-346 

well  at 70  (PI.  XXXVII),  176-in,258 

Ashland,  La.,  elevation  at 373 

Ashley  County,  Ark.,  elevations  in 336-337 

well  prospects  In 113-114 

wells  in 113-1 14, 146-147, 236 

Ashley-Drew  county  line,  Ark.,  elevation  at 336,341 

Asphalt,  ^Mccurrence  of,  map  showing Pocket  (PI.  Ill), 

70  (PL  XXXVII) 

Astarte  pikensis,  figures  showing 20  (PI.  IV) 

Atchafalaya  River,  La.,  elevation  on 354 

Athens,  Ark.,  elevation  at 343 

Atkins,  La.,  elevation  at 3c6 

Atoka  quadrangle,  Ind.  T.,  section  in 21 

Augers,  types  of,  figures  showing 94  (PI.  XLV) 

See  also  Arkansas  clay  auger. 
Austin,  Ark.,  igneous  rocks  near 28 

well  at 178-179,260 

Austin  formation,  correlation  of 19 

Averitt,  La.,  elevation  at 371 

Avoyelles  Hills,  La.,  character  of 51 

formation  of 52 

location  of,  figure  showing 63 

relation  of  coastal  prairies  to.  figure  showing 51 

Avoyelles  Parish,  La.,  elevations  in 3.54-355 

well  prospects  in 130 

wells  in 108, 111,  130, 198-201,279-281 

H. 

Backus.  T.C  ,  section  by 288 

Bailey,  Vernon,  photograph  by 54  (PI.  XXVI) 

Baker,  .\rk.,  elevation  at 344 

Balanophyllia  haleana,  figures  showing 34  (PI.  XVIII) 

Balcones  fault,  age  of 16 

location  of,  figure  showing 68  (PI.  XXXVI) 

Baldwin,  D.  II.,  work  of 324 

Baldwin  station,  Ark.,  elevation  at 343 

Ball,  La.,  well  at 218-219,310 

Ball  Spur,  La.,  elevation  at 375 

Bandy  Creek,  La.,  elevation  on 370 

Banks  Spring,  La.,  elevation  at 262 

Barham,  Ark.,  elevation  near 350 

Barham,  La.,  elevations  near 384 

Baring  Cross,  Ark.,  well  at 48, 128, 194-195 

Barker,  P.  S.,  jetting  outfit  designed  by,  view  of.  104  (PI.  L) 

Barkmans  Creek,  Ark.,  character  of 264 

Barnes,  La.,  elevations  at 371 

well  at 70  (PI.  XXX VII) ,  212-213 

Bashl  substage,  differentiation  of 35 

Basilosaunis  cetoides,  figures  showing 40  (PI.  XXI) 

Baskin  station,  La.,  elevation  at 360 
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Bastrop,  La.,  elevations  at  and  near 373 

well  at 212-213,299 

Baatrop  Hills,  La.,  relation  of  coastal  prairies  to 53 

relation  of  coastal  prairies  to,  figure  showing 51 

Batchelor,  La.,  well  at 21ft-217 

Baton  Rouge  Junction,  La.,  well  at 222-223, 316 

Bauguss  Mineral  Spring,  data  on 230-231 

Bauxite,  occurrence  of,  map  showing Pocket  (PI.  Ill) 

Baxter,  W.  B.,  section  by 321-322 

Baxter,  Ark.,  elevations  at 341 

Bayou  Bartholomew,  Ark.,  elevations  along 336, 

337,341,372-373 

location  of 54-55 

springs  on 299 

well  prospects  near 114, 124 

Bayou  Bodcau,  La.,  elevations  on 386 

weUson 70  (PI.  XXXVII), 123 

Bayou  Bceuf,  La.,  elevations  on  and  near 375 

Bayou  Castor,  La.,  elevations  on 384 

Bayou  Choctaw,  La.,  elevations  on 354 

Bayou  Cornie,  La.,  elevations  on 383 

well  prospects  on 142 

Bayou  Crew,  La.,  elevation  on 362 

Bayou  d' Arbonnc.  La.,  elevations  on 383 

well  prospects  on 134, 137, 142 

wells  at 70  (PI.  XXXVII) 

Bayou  d' Artigo,  La.,  elevations  on 369 

Bayou  de  Gaup,  La.,  elevations  on 369 

Bayou  des  Claises,  La.,  elevations  on 354 

Bayou  Dorcheat,  Ark.,  elevations  on , 339 

gravel  on 46 

Bayou  Lafourche,  La.,  elevation  on 362 

well  prospects  on 141 

Bayou  Latanier,  La.,  elevation  at 375 

Bayou  I'Outre,  La.,  well  prospects  on 142 

Bayou  Macon,  La.,  elevations  on 14,369,371,378 

Bayou  Macon  Hills.  La.,  character  of 53, 143 

relation  of  coastal  prairies  and 53 

figure  showing 51 

well  prospects  on 116 

Bayou  Marteau.  La.,  .elevations  on 370 

Bayou  Moro,  Ark.,  elevation  on 337 

well  prospects  on 115, 117 

Bayou  Nantaches,  La.,  elevations  on 370 

Bayou  Negreet,  La.,  location  of,  figure  showing 64 

rapids  in  Sabine  River  near 64 

well  on 142 

Bayou  Patessa,  La.,  elevations  on 370 

Bayou  Pierre,  La.,  elevations  on 373 

wcUs  on 47, 70  (PI.  XXX VII), 206-207, 288 

Bayou  Rigolets,  La.,  elevations  at 375 

Bayou  Tore,  La.,  elevations  on 379 

Bayou  Zourie,  La.,  elevations  at 384 

Bays,  The,  La.,  well  at,  section  of,  figure  showing 45 

Beach  Hill,  Ark.,  well  on *. 190-191.2li9 

Bear  Creek,  La.,  elevations  on 379 

Bearden,  Ark.,  elevation  near 350 

water  near,  analysis  of 267 

wellat 70  (PI.  XXX VII), 

84, 110, 114, 115, 118. 126-127, 130, 142, 18JM  89, 267-268 

Bearhouse  Creek.  Ark.,  elevation  on 336 

Beaver  Slough,  Ark.,  elovjition  on 338 

Beokville,  La.,  elevation  at 357 

Be<l  rock,  wells  to,  depth  of 76 

Bee  Bayou,  La.,  elevation  on 378 

Beirne,  Ark.,  elevations  at  and  near 338 

wells  at 79, 109, 148-149, 237 
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Belcher,  La.,  wells  at  and  near 47, 

70  (PI.  XXXVII), 20^203, 284, 285 

Belen,  Miss.,  wells  at 70  (PI.  XXXVII), 226-227 

Bell,Ark.,weUsat....  70  (PI.  XXXVII),  109, 120, 15^-159,245 

Belle  Isle  dome,  La.,  movement  in 67 

Bells  Landing  substage,  differentiation  of 35 

Belosepia  ungula,  figures  showing 36  (PI.  XIX) 

Belton,  Ark.,  wellat 15^-150 

Ben  Lomond,  Ark.,  elevation  at 353 

section  near 23-24 

springs  at 88,194-195,276 

wellsat 70  (PI.  XXX VII),  129, 194-197, 276-277 

Bench  marks,  description  of 333-334 

figure  showing 334 

Bennett  Crossroads,  Ark.,  elevation  at 349 

Bennington  limestone,  correlation  of 19, 21 

fossils  of ,  figures  showing 22  (PI.  VII) 

Benson,  La.,  elevations  near 366 

Bentley,  J.  A.,  on  Zimmerman  water  supply 90 

section  by 312 

Benton,  Ark.,  elevation  at 352 

Benton,  La.,  elevations  at  and  near 356 

wells  at  and  near 70  (PL  XXXVII),  111, 200-201, 283 

granite  near 28 

Bentonia,  Miss.,  well  at 226-227 

Bemice,  La.,  elevations  at  and  near 383 

Bibliography  of  region  discussed 11-13 

Bienville  Parish,  La.,  elevation  in 355-356 

Nacatoch  sand  in 139 

springs  in 88,200-201 

well  prospects  in 130 

wells  in 83-84,  111,  130, 139,200-201,282-283 

Blenville-Red  River  Parish  line.  La.,  elevation  at  . . .  355-376 

Big  Bayou  Meto,  Ark.,  springs  on 236 

Big  Creek,  La.,  elevations  on 369,370,378,387 

Big  Creek  station,  La,,  elevation  at 369 

Big  De  Gray  Creek,  Ark.,  Bingen  sand  on 23 

Big  Lake  station,  Ark., .elevation  at 352 

Big  Terre  Rouge  Creek,  Ark.,  elevations  on 342 

Billmore,  La.,  elevation  at 367 

Bingen,  Ark.,  Bingen  sand  at 23 

Bingen  sand,  artesian  wells  from,  area  of,  map  show- 
ing  ^....  Pocket  (PI.  XXXVIII) 

character  of 16, 22-23, 75, 76 

correlation  of 19.24 

dip  of 69 

*  distribution  of 22-24, 116-117, 120, 122, 127, 128-129 

map  showing Pocket  (PI.  Ill) 

elevation  of,  map  showing Pocket  (PI.  XXXVIII) 

occurrence  of,  in  wells 116-117, 120, 122, 124. 125, 126 

127, 128-129, 245, 251, 252, 253, 254, 272, 273, 276, 277 

pressure  head  in 77 

section  of 23 

figures  showing 116, 

pocket  (Pi.  Ill),  70  (PI.  XXXVII) 

springs  from 76-77 

thickness  of 24,68 

water-bearing  value  of 75, 76-78 

water  in,  head  of.  variations  in,  map  showing 76 

(PI.  XXXIX) 
See  also  Sub-Clarksvllle  sand. 

Bird,  Maurice,  analyses  by 282, 

^  283. 298, 302, 304, 30),  314, 315, 316, 317 

Bisteneau  Salt  Works,  La.,  dome  at,  section  of 70 

(PI.  XXXVII) 

fossils  at -   30 

gravel  at 46 
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Bisteneau  Salt  Works,  La.,  location  of,  map  showing.       30 

(PI.  XIII) 

salt  wells  at 70  (PI.  XXXVII),  80,222-223,315 

arrangement  of ,  map  showing 30  (PI.  XIII) 

section  at,  figure  showing 70  (PI.  XXXVII) 

water  at,  analysis  of 3ir> 

Black  Bayou,  La.,  elevations  on 357, 362 

gravel  along 46 

Black  Bluffs  bods,  correlation  of 33 

Black  Bois  d'Arc  Creek.  Ark.,  elevations  on 342 

Black  Creek,  Ark.,  well  on 126 

Black  Hawk.  La.,  elevation  at 3G.3 

Black  Lake,  La.,  elevations  on 373 

phases  of,  maps  showing 62  (PI.  XXXIII) 

Black  Lake  Bayou,  La. ,  elevations  on 3.55 

Black  River,  La.,  elevations  on 363, .365 

wells  on 208-209, 210-21 1 

Black  River  station.  La.,  elevations  at  and  near 365 

well  at 210-211 

Blanchard.  La.,  elevation  at  and  near 3.')7-,358 

well  at 70  (PI.  XXXVII),  111,131,202-203 

Blanchard  Springs,  Ark.,  spring  at 88, 196-197 

well  at 129,196-197,277 

Blankston,  La.,  well  at 206-207, 280 

Blanktown.  La.,  elevation  at 362 

Blissville,  Ark.,  elevations  at .34 1 

well  at 70  (PI.  XXXVII). 

85, 113, 115, 119, 13.5. 1,38, 144,  l.'i6-157,244 

Bluff  City.  Ark.,  elevation  near 349 

Bluff  lignite,  correlation  of 40 

Bodcau,  La.,  elevations  at 356 

Port  Hudson  beds  near 50 

Bodcau  Lake,  La., phasesof,  maps  showing.  62  (PI.  XXXIII) 

Bodcaw,  Ark.,  elevation  near 349 

Bodcaw  Bayou,  Ark.,  elevation  at 344 

Boeuf  River,  La.,  elevations  on 14,362,363,369,373,378 

gorge  of 54-55 

springs  on 299 

well  prospects  on 133, 141 

Boggy.  Ark.,  wells  at 110, 126, 178-179 

Boggy  Bayou,  La.,  elevations  on ^')8,370 

Bois  d'Arc  Prairie.  Ark.,  wells  at 162-163,248 

Bokchit4>  formation,  fossils  of,  figures  showing. .  22  (PI.  VII) 

occurrence  and  correlation  ff 19, 21 

Boles,  F.  T.,  information  on  well  from 297 

Boleyn.  La.,  well  at 82, 1.39, 142, 214-215, 300 

Bolinger,  Ark.,  well  at 123, 176-177 

See  also  Kress  City. 
Bolinger.  La.,  elevation  near 356 

well  at 70  (PI.  XXXVII),  81,  111,  200-201,  283 

Bolivar  County,  Miss.,  wells  in 224-225 

Bonita,  1-^.,  elevations  at  and  near.. 373 

Bonne  Idee  Bayou,  La.,  springs  in  bed  of 299 

Bordolonville,  La.,  elevation  at 354 

Bored  wells,  method  of  making 94 

method  of  making,  figure  showing 98  (PI.  XLVII) 

Bosco,  La.,  well  at 214-215,302 

Bossier  City,  La.,  elevation  at ase 

wells  at  and  near..  47,  70  (PI.  XXXVII),'  111,  200-203,  284 

sections  of,  figure  showing •. 132 

Bossier  Parish,  La.,  elevations  in 356-357 

flats  in .53 

fossils  in 37 

Port  Hudson  Ijeds  in 50, 53 

well  prosi)ects  in 131 

wells  in 47,  II 1, 131, 200-2a3, 283-284 

Bossier-Red  River  parish  line,  La.,  elevation  at 357,376 

Bougere,  La.,  elevation  at 365 
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Boughton.  Ark.,  elevations  at 349 

wells  at '. 79-80, 180-181 

Bowen,  Ark.,  wells  at.  70  (PI.  XXXVII),  110,190-193,272-273 

Bowie  County,  Tex.,  wells  in 228-230,31(^-320 

Bowles,  J.  R.,  section  by 258 

well  of 124, 176-177, 2.58 

Boyce,  H.  A.,  on  Boyce,  La.,  water  supply 90-91 

Boyce,  La.,  elevations  at 375 

water  at,  hygienic  value  of 90-91 

wells  at 70  (PI.  XXXVII), 

86,90-91, 112, 134, 1.36, 138, 140, 143,218-219,310 

Brackett,  R.  N.,  analyses  by 246, 2.58-250 

Brackett  and  Smith,  section  by 245 

Bradley,  Ark.,  elevations  at  and  near 344 

well  at 176-177,256 

Bradley  County,  Ark.,  elevations  in 337 

springs  in 88, 146-147 

well  prospects  in 1 14 

wells  in 110, 1 14, 146-147, 238-237 

Bradshaw,  Ark.,  wells  at 117, 148-151 

Bramble  Lake,  Ark.,  data  on 263 

Branner,  J .  C,  on  mineral  waters  of  Arkansas 11,12, 238 

on  mounds 59 

on  Saratoga  formation 26 

sections  by 254,277 

Brazeale  Springs,  La.,  data  on 89, 139, 214-215, 302 

water  of,  analysis  of 302 

Bridge  Creek,  Ark.,  elevations  on 342 

wells  along 162-163,247 

Bridge  Creek,  La.,  elevation  on 370 

Bridges,  F.  O.,  information  on  well  from 2.55 

Britfs  Switch,  Ark.,  elevations  at  and  near 338 

wells  at 79, 150-151,237-238 

Brockton,  Ark.,  wells  at ! 192-193, 273 

Brooks  Saline,  Tex.,  dome  at,  fossils  in 30 

Broutin,  J .  F.,  map  by 60 

Brown  Springs,  La.,  data  on 232-233,323 

Brownlee  Station,  La.,  elevations  near 356 

Browns  Creek,  Ark.,  wells  along 196, 197 

Browns  Springs,  .Vrk.,  data  on 170-171 

Brownstown,  Ark.,  Brownstow^n  formation  at 25 

elevation  at : 352 

wells  at 196-197, 277 

Brownstown  formation,  character  of 16, 22, 25, 75 

contact  of  Annona  chalk  and,  view  of 28  (PI.  XII) 

correlation  of 19 

dist  rlbution  of 22, 25, 122, 129 

map  showing Pocket  (PI.  Ill) 

fossils  in 25 

figures  showing 26  ( Pis.  IX,  X,  XI) 

occurrence  of,  in  wells 237, 

240, 245, 251 .  252, 2.53, 2.54, 265, 272, 273, 276, 277 

section  of,  figures  showing 24, 

116,pocket  (PI.  Ill), 70  (PI.  XXXVI) 

thickness  of 25 

water-bearing  value  of 75, 78, 129 

Bnindage,  E.  W.,  analysis  by 279-280 

Brushley  Bayou,  La.,  wells  on 133 

Brushy  Bayou  (Webster  Parish),  La.,  elevation  on . ..      386 

Brushy  Bayou  (Caddo  Parish),  La.,  elevation  on 358 

Buchanan  Bayou,  La.,  elevaMonon 358 

Buck  Ridge,  La.,  well  at 220-221 

Buckner,  .\rk.,  elevations  near 339 

well  at 37, 70  ( PI.  XXXVII) ,  156-157 

Buckrange,  Ark.,  wells  at 172-173 

Buda  formuiion,  correlation  of 19 

Buena  Viata,  Ark.,  elevations  at 3.'^0 

BuffaloFlatj,  Ark.,  wellon 190-191,269 
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Bastrop,  La.,  elevations  at  and  near 373 

well  at 212-213,299 

Bastrop  Hills,  La.,  relation  of  coastal  prairies  to  .... .       53 

relation  of  coastal  prairies  to,  figure  showing 51 

Batchelor,  La.,  well  at 2lft-217 

Baton  Rouge  Junction,  La.,  well  at 222-223, 316 

Bauguss  Mineral  Spring,  data  on 230-231 

Bauxite,  occurrence  of,  map  showing Pocket  (PI.  Ill) 

Baxter,  W.  B.,  section  by 321-322 

Baxter.  Ark.,  elevations  at 341 

Bayou  Bartholomew,  Ark.,  elevations  along 336, 

337,341,372-373 

location  of 54-56 

springs  on 299 

well  prospects  near 114, 124 

Bayou  Bodcau,  La.,  elevations  on 386 

wells  on 70  (PI.  XXXVII),  123 

Bayou  Bceuf,  La.,  elevations  on  and  near 375 

Bayou  Castor,  La.,  elevations  on 384 

Bayou  Choctaw,  La.,  elevations  on 354 

Bayou  Cornle.  La.,  elevations  on 383 

well  prospects  on 142 

Bayou  Crew,  La.,  elevation  on 362 

Bayou  d' Arbonne.  La.,  elevations  on 383 

well  prospects  on 134, 137, 142 

wells  at 70  (PI.  XXXVII) 

Bayou  d' Artigo,  La.,  elevations  on 369 

Bayou  de  Gaup,  La.,  elevations  on 369 

Bayou  des  Glaises,  La.,  elevations  on 354 

Bayou  Dorcheat,  Ark.,  elevations  on , 339 

gravel  on 46 

Bayou  Lafourche,  La.,  elevation  on 362 

well  prospects  on 141 

Bayou  Latanier,  La.,  elevation  at 375 

Bayou  I'Outre,  La.,  well  prospects  on 142 

Bayou  Macon,  La.,  elevations  on 14,369,371,378 

Bayou  Macon  Hills,  La.,  character  of 53, 143 

relation  of  coastal  prairies  and 53 

figure  showing 51 

well  prospects  on 116 

Bayou  Marteau,  La.,  .elevations  on 370 

Bayou  Moro,  Ark.,  elevation  on 337 

well  prospects  on 1 15, 117 

Bayou  Nantaches,  La.,  elevations  on 370 

Bayou  Ncgreet,  La.,  location  of,  figure  showing 64 

rapids  in  Sabine  River  near 64 

well  on 142 

Bayou  Patessa,  La.,  elevations  on 370 

Bayou  Pierre,  La.,  elevations  on 373 

wells  on 47,70  (PI.  XXXVIl),  206-207, 288 

Bayou  Rigolets,  I^.,  elevations  at ,375 

Bayou  Tore,  La.,  elevations  on 379 

Bayou  Zourie,  La.,  elevations  at 384 

Bays,  The,  La.,  well  at.  section  of,  figure  showing 45 

Beach  Hill,  Ark.,  well  on '. 190-191, 269 

Bear  Creek,  La.,  elevations  on 379 

Bearden,  Ark.,  elevation  near 350 

water  near,  analysis  of 267 

well  at 70  (PI.  XXXVIl) , 

84. 110. 114, 115, 118, 126-127, 130, 142, 188-189,267-268 

Bearhouse  Creek,  Ark.,  elevation  on 336 

Beaver  Slough,  Ark.,  elevation  on 338 

Beckville,  La.,  elevation  at 357 

Bed  rock,  wells  to.  depth  of 76 

Bee  Buyou,  La.,  elevation  on 378 

Beirne.  Ark.,  elevations  at  and  near 338 

wells  at 79, 109, 148-1 49, 237 
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Belcher,  La.,  wells  at  and  near 47, 

70  (PI.  XXXVIl), 202-203, 284, 285 

Belen,  Miss.,  wells  at 70  (PI.  XXXVIl), 226-227 

Bell,  Ark.,  wells  at....  70  (PI.  XXXVIl),  109, 120, 15»-159, 245 

Belle  Isle  dome.  La.,  movement  In 67 

Bolls  Landing  substage,  differentiation  of 35 

Belosepla  ungula,  figures  showing 36  (PI.  XIX) 

Befton,  Ark.,  well  at 158-159 

Ben  Lomond,  Ark.,  elevation  at 352 

section  near 23-24 

springs  at 88,194-195,276 

wells  at 70  (PI,  XXXVIl),  129, 194-197, 276-277 

Bench  marks,  description  of 333-334 

figure  showing 334 

Bennett  Crossroads,  Ark.,  elevation  at 349 

Bennington  limestone,  correlation  of 19, 21 

fossils  of ,  figures  showing 22  (PI.  VII) 

Benson,  La.,  elevations  near 386 

Bentley,  J.  A.,  on  Zimmerman  water  supply 90 

section  by 312 

Benton,  Ark.,  elevation  at 352 

Benton,  La.,  elevations  at  and  near 356 

wells  at  and  near 70  (PI.  XXXVIl),  111, 200-201, 283 

granite  near 28 

Bentonla,  Miss.,  well  at 226-227 

Bemice,  La.«  elevations  at  and  near 383 

Bibliography  of  region  discussed 11-13 

Bienville  Parish,  La.,  elevation  In 355-356 

Nacatoch  sand  In 139 

springs  in 88,200-201 

well  prospects  In 130 

wells  In 83-84,111,130,139,200-201,282-283 

Bienville- Red  River  Parish  line.  La.,  elevation  at  . . .  355-376 

Big  Bayou  Meto,  Ark.,  springs  on 236 

Big  Creek,  La.,  elevations  on 369, 370, 378, 387 

Big  Creek  station,  La.,  elevation  at 369 

Big  De  Gray  Creek,  Ark.,  Bingen  sand  on 23 

Big  Lake  station,  Ark.,»elevatlon  at 352 

Big  Terre  Rouge  Creek,  Ark.,  elevations  on 342 

Billmore,  La.,  elevation  at 367 

Bingen,  Ark.,  Bingen  sand  at 23 

Bingen  sand,  artesian  wells  from,  area  of,  map  show- 
ing  ,....  Pocket  (PI.  XXXVIII) 

character  of 16, 22-23, 75, 76 

correlation  of 19, 24 

dip  of 60 

*  distribution  of 22-24, 116-117, 120, 122, 127, 128-129 

map  showing Pocket  (PI.  Ill) 

elevation  of,  map  showing Pocket  (PI.  XXXVIII) 

occurrence  of,  in  wells 1 16-117, 120, 122, 124, 125, 126 

127, 128-129, 245, 251, 252, 253, 2M,  272, 273, 276, 277 

pressure  head  in 77 

section  of 23 

figures  showing 116, 

pocket  (PI.  Ill),  70  (PI.  XXXVIl) 

springs  from 76-77 

thickness  of 24,68 

water-bearing  value  of 75, 76-78 

water  in,  head  of.  variations  in,  map  showing 76 

(PI.  XXXIX) 
Set  alMo  Sub-Clarksvllle  sand. 

Bird,  Maurice,  analyses  by 282, 

^  283, 298, 302, 304, 3a5, 314, 315, 316, 317 

Bisteneau  Salt  Works,  La.,  dome  at,  section  of 70 

(PI.  XXXVIl) 

fossils  at -   30 

gravel  at 46 
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Bistcneau  Salt  Works,  La.,  location  of,  map  showing.       30 

(PI.  XIII) 

salt  wells  at 70  (PI.  XXXVII),  80,222-223,315 

arrangement  of ,  map  showing 30  (PI.  XIII) 

section  at,  figure  showing 70  (PI.  XXXVII) 

water  at,  analysis  of 31.'5 

Black  Bayou,  La.,  elevations  on 357, 362 

gravel  along 46 

Black  Bluffs  bods,  correlation  of Xi 

Black  Bois  d'Arc  Creek.  Ark.,  elevations  on 

Black  Creek.  Ark.,  well  on 

Black  Hawk,  La.,  elevation  at 

Black  Lake.  La.,  elevations  on 373 

phases  of,  maps  showing 62  (PI.  XXXIII) 

Black  Lake  Bayou,  La.,  elevations  on 3.V) 

Black  River,  La.,  elevations  on 363, 365 

wells  on 20K-209. 210-211 

Black  River  station.  La.,  elevations  at  and  near 365 

well  at 210-211 

Blanchanl.  La.,  elevation  at  and  near 357-358 

well  at 70  (PI.  XXXVII),  111,131,202-203 

Blanchard  Springs,  Ark.,  spring  at 88,196-197 

well  at 129, 196-197, 277 

Blankston.  La.,  well  at 206-207,280 

Blanktown,  La.,  elevation  at 362 

Blissville.  .\rk.,  elevations  at .341 

well  at 70  (PI.  XXXVII), 

85, 1 13, 115, 119, 135, 138, 144, 156-1.')7, 244 

Bluff  City,  Ark.,  elevation  near 349 

Bluff  lignite,  correlation  of 40 

Bodcau.  La.,  elevations  at 350 

Port  Hudson  beds  near 50 

BodcauLake,  La.,  phases  of,  maps  showing.  62  (PI.  XXXIII) 

Bodcaw,  Ark.,  elevation  near 349 

Bodcaw  Bayou,  Ark.,  elevation  at 344 

BcEuf  River,  La.,  elevations  on 14,362,363,369,373,378 

gorge  of 54-55 

springs  on 299 

well  prospects  on 133, 141 

Boggy,  Ark.,  wells  at 110,126,178-179 

Boggy  Bayou,  La.,  elevations  on ^58,370 

Bois  d'Arc  Prairie,  Ark.,  wells  at 162-163,248 

Bokchito  formation,  fossils  of,  figures  showing. .  22  (PI.  VII) 

oa'urrencc  and  correlation  ff 19, 21 

Boles,  F.  T..  information  on  well  from 297 

Boleyn,  La.,  well  at 82,1.39,142,214-215,300 

Bolinger,  Ark.,  well  at 123, 176-17^ 

Scf  alxo  Kress  City. 
Bolinger,  La.,  elevation  near 356 

well  at 70  (PI.  XXXVII),  81,  111,  200-201,  283 

Bolivar  County,  Miss.,  wells  in 224-225 

Bonita,  I^..  elevations  at  and  near 373 

Bonne  Idee  Bayou,  La.,  springs  in  bed  of 299 

Bordelonville,  La.,  elevation  at 354 

Bored  wells,  method  of  making 94 

method  of  making,  figure  showing 98  (PI.  X L VI I ) 

Bosco,  La.,  well  at 214-215,302 

Bossier  City,  La.,  elevation  at 356 

wells  at  and  near. .  47,  70  (PI.  XXXVII),  111,  200-203.  284 

sections  of.  figure  showing '. 1.32 

Bossier  Parish,  La.,  elevations  in 356-357 

flats  in 53 

fossils  in 37 

Port  Hudson  be<ls  in 50, 53 

well  prospects  in 131 

wells  in 47,  111,  131,200-203,283-284 

Bossier-Red  River  parish  line,  La.,  elevation  at 3.'>7,376 

Bougere,  La. ,  elevation  at 365 
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Boughton,  Ark.,  elevations  at 349 

wells  at '. 79-80, 180-181 

Bowen,  Ark.,  wells  at.  70  (PI.  XXXVII),  110,190-193,272-273 

Bowie  County.  Tex.,  wells  In 228-230, 319-320 

Bowles,  J.  R.,  section  by 258 

well  of 124, 176-177, 258 

Boyce,  II.  A.,  on  Boyce,  La.,  water  supply 90-91 

Boyce,  La.,  elevations  at .375 

water  at,  hygienic  value  of 90-91 

wells  at....' 70  (PI.  XXXVII), 

86,90-91, 112, 134, 1.36, 1.38, 140, 143,218-219,310 

Brackett,  R.  X.,  analyses  by 246. 258-299 

Brackett  and  Smith,  section  by 245 

Bradley.  Ark.,  elevations  at  and  near 344 

well  at 176-177,256 

Bradley  County,  Ark.,  elevations  in 337 

springs  in 88, 146-147 

well  prospects  in 114 

wells  in 1 10, 1 14, 146-147, 236-237 

Bradshaw,  Ark.,  wells  at 117, 148-151 

Bramble  Lake,  .\rk.,  data  on 263 

Branner,  J.  C.  on  mineral  waters  of  Arkansas 11, 12,238 

on  mounds 59 

on  Saratoga  formation 26 

sections  by 254, 277 

Brazeale  Springs,  La.,  data  on 89,130,214-215,302 

water  of,  analysis  of 302 

Bridge  Creek,  Ark.,  elevations  on 342 

wells  along 162-163,247 

Bridge  Creek,  La.,  elevation  on 370 

Bridges,  F.  0.,  Information  on  well  from 2.'i5 

Britt's  Switch,  Ark.,  elevations  at  and  near 338 

wells  at 79, 150-151 ,  237-238 

Brockton,  Ark.,  wells  at! 192-193,273 

Brooks  Saline,  Tex.,  dome  at,  fossils  in 30 

Broutin,  .1 .  F.,  map  by 60 

Brown  Springs,  La.,  data  on 232-233,323 

Brownlee  Station,  La.,  elevations  near 356 

Browns  Creek,  Ark.,  wells  along 196, 197 

Browns  Springs,  Ark.,  data  on 170-171 

Brownstown,  Ark.,  Brownstown  formation  at 25 

elevation  at : a'52 

wells  at 196-197, 277 

Brownstown  formation,  character  of 16, 22, 25, 75 

contact  of  Annona  chalk  and,  view  of 28  (PI.  XII) 

correlation  of 19 

distribution  of 22, 25, 122, 129 

map  showing Pocket  (PL  III) 

fossils  in 25 

figures  showing 26  (Pis.  IX,  X,  XI) 

occurrence  of,  in  wells 237, 

240. 24.),  251 ,  252, 253, 254, 265, 272, 273, 276, 277 

section  of,  figures  showing 24, 

116, pocket  (PL  III), 70  (PL  XXXVI) 

thickness  of 25 

water-bearing  value  of 75, 78, 129 

Brundage,  E.  W.,  analysis  by 279-280 

Brushley  Bayou,  La.,  wells  on 133 

Brushy  Bayou  (Webster  Parish) ,  La.,  elevation  on . . .      386 

Brushy  Bayou  (Caddo  Parish) ,  I^.,  elevation  on 358 

Buchanan  Bayou,  La.,  elevaMon  on 358 

Buck  Ridge,  La.,  well  at 220-221 

Buckner.  .\rk.,  elevations  near 339 

well  at 37, 70  (PL  XXXVII),  156-157 

Buckrange,  Ark.,  wells  at 172-173 

Buda  formation,  correlation  of 19 

Buena  Vista,  Ark.,  elevations  at .350 

BuffaloFlatJ,  Ark.,  wellon 190-191,269 
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Buhrstone,  correlation  of 36 

Bungalow,  La.,  elevat  ion  at 358 

Bunker  Ilill  Bluff,  La.,  landslips  at,  figures  showing . .       66 

Bunkie,  La.,  elevation  at 354 

water  at,  analysis  of 27^280 

wells  at  and  near Ill,  1<J8-199, 2?J-280 

Burke  Station,  La.,  elevation  at 378 

Burkville,  Tex.,  fossils  from 43 

Burtons  Creek,  La.,  elevation  on 384 

Burtsel.  Ark.,  elevation  at 338 

well  at 117,  l.-JO-lf)!, 238 

Bushnell,  D.  L,  jr.,  on  mounds fiO 

Buvens  Bayou.  La.,  elevations  on 379 

Bysmalithic  quaquaversjils.    See  Domes. 

('. 

Cable-rig  boring,  method  of 97-99 

tools  for,  figures  showing 100  ( PI.  X  L VI 1 1 ) 

Cabot,  Ark.,  well  at ."T. . . .  178-179 

Caddo  Lake.  La.,  elevat  ions  on 358 

Caddo  limestone,  fossils  of,  figures  showing 22  (PI.  VII) 

occurrence  ami  correlation  of 19, 21 

Caddo  Parish,  La.,  elevations  in a'57-362 

Port  Hudson.  ImkIs  in 50 

jwpsible  dome  in 34, 132 

springs  in 88,204-205 

temporary  lake  in.  view  of 60  (PI.  XXX) 

well  prosr>ects  in 131-132 

wells  in 47, 1 1 1 ,  131  - 132, 202-207, 284-288 

Caddo- De  Soto  parish  line.  La.,  elevation  at 358,367 

Cadulus  sp.,  otx'urrence  of 243 

Calcasieu  River.  La.,  elevations  on 376 

Calcasieu-Vernon  parish  line,  La.,  elevation  on 384 

Caldwell-Angelina    flexure.    See    Angelina-Caldwell 
flexure. 

Caldwell  Parish.  La.,  elevations  in 362-363 

well  prospects  in 133 

wells  in 133 

Calhoun,  La.,  elevation  at  and  near 374 

Calhoun  County,  Ark.,  elevations  in.  ..^ • 337 

springs  in 88, 184-149 

well  prospects  in 115 

wells  in 1 15, 126. 148-149. 237 

California  Station   La.,  elevations  at 371 

Call,  R.  K.,  on  Crowleys  Ridge 46 

Call  Landing.  La.,  well  at 208-209,291 

Calvin  Station.  La.,  elevation  at 387 

Calytraphorus  trinodiferus, figures  showing.  34  (PI.  XVIII) 

velatus,  figure  showing 32  (PI.  XIV) 

occurrence  of 33, 243 

sp.,  occurrence  of 40 

Cambrian  rocks,  figure  showing 17 

Cambro-Silurian  rocks,  figure  showing 17 

thickness  of,  in  Indian  Territory 17 

Camden,  Ark.,  elevation  at 3.50 

waterworks  at 92 

wells  at  and  near 70  (PI.  XXXVII),  110. 188-189.268 

Camden  series,  correlation  of 34,  :i5,  40 

Camel,  bones  of,  occurrence  of 51 

Cameron.  R.  S.,  information  on  well  from 297 

Cameron  Mills,  Ark.,  elevation  at .347 

Camp  County,  Tex.,  wells  in 2:iO-232 

Camp  Long,  La.,  elevation  at 355 

Camp  Salubrity  Spring.  La    data  on 139 

Campti,  La.,  elevations  at  and  near 373 

Port  Hudson  beds  near 50 

wellat 70  (PI.   XXXVIl) 

Cancellaria  sp.,  occurrence  of 243 
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Caney,  Ark.,  elevation  near 349 

Cancy  Creek.  Ark.,  elevations  on 342 

CanSeld,  Ark.,  elevations  at  and  near 344 

Cargile,  Ark.,  elevation  at 353 

Carlisle,  Ark.,  wells  at  and  near 178-179 

Carboniferous  rocks,  figure  showing 17 

thickness  of,  in  Indian  Tcrritor>'  and  Arkansas 17 

Carpenter  Station,  La.,  elevation  at 378 

Carroll,  La.,  elevation  at .376 

Carrollton.  Miss.,  wells  at 70  (PI.  XXXVIl) 

Carter,  La.,  elevation  at 387 

Casey,  T.  L.,  on  Vicksburg  formation 41 

Cass  County,  Tex.,  wells  in 230-232 

Castor.  La.,  elevation  at 355 

Castor  Bayou,  La.,  elevation  on 356 

Castor  Salt  Springs,  data  on 88, 208-209 

possible  dome  at 1.36 

Catahoula  formation,  artesian  area  of,  map  showing. .        86 

(PI.  XLIII) 

character  of 16  (table),  42-43, 75 

distribution  of 42-43, 64, 13.3-134, 136, 138, 143 

map  showing Pocket  (PI.  Ill) 

elevation  of.  map  showing 86  (PI.  XLIII) 

figure  showing 45 

fossils  of 42 

occurrence  of.  in  wells 133-134, 

\Zj,  138, 140, 142, 143,308,310.312 

outcrops  of,  views  of 42  (PI.  XXIV) 

Sections  of,  figure  showing 70  (PI.  XXXVIl) 

synonymy  of 42 

thickness  of 42-43 

water-bearing  vahie  of 75, 86, 90 

water  in 43 

wold  due  to 15 

figure  showing 14  (PI.  I) 

Ca^houla  Lake,  La.,  wells  on  and  near..  133,140.208-209,292 
Catahoula  Parish.  La  ,  Catahoula  formation  in...  42,  i:j3-134 

elevations  in 3()3-.365 

springs  m 88, 20S-209 

Vicksburg  formation  hi 41 

well  prospects  in 133-134 

wells  in 86, 1.33-1.34, 208-209. 292-294 

Catahoula  Prairie  La.,  relation  of  coastal  prairies  and, 

figure  showing 51 

Catahoula  Shoals.  La.,  origin  of .*>3,64 

origin  of,  figure  showing 54 

rocks  at 43 

well  at 70  ( PI.  X XX  VII),  142 

C^dar  Bluffs   La  ,  Great  Raft  at  removing  of.  view  of.        60 

(PI.  XXIX) 

Cedar  Lick,  La.,  dome  at 70  (Pi.  XXXVIl),  1.36 

wellat 30.70  (PI   XX  XVII),  222-223, 317 

Centerpomt,  La.,  elevations  at  and  near 343 

wells  at  and  near 70  (PI.  XXXVIl), 

74-75. 109, 122, 129, 174-175 

Centerville,  Ark.,  elevation  at 342,349 

Cerro  Gordo.  -\rk.,  springs  at 88,176-177 

Chalk  Level,  La.,  elevation  at 356 

Chalmette  Station,  Ark.,  elevation  at .343 

Chamberlain,  C.  II.,  section  by 29.5 

Chamberlin,  T.  C,  on  loess 52 

Charaberim,  T.  C  ,  and  Salisbury,  R   D.,  on  Red  River 

lakes 61 

Champagnolle,  Ark.,  elevation  ai .J53 

Channels,  underground ,  rarity  ol 70 

Chapel  Hill,  Ark.,  well  at 1%-197 

("hapman,  M.  T..  information  from 249 

Charlieville,  La. .  elevations  at 378 
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DeSoto  Parish,  La.,  springs  in 88,210-211 

well  prosi)ects  in 135 

wells  in 135,210-211,295 

De  Soto-Caddo  parish  line.  La.,  elevation  at 358,367 

De  Soto-Sablno  parish  line,  elevation  on 368 

Deciper  Creek,  Ark.,  Cretaceous  rocks  on 26 

Deer  Creek,  La.,  course  of 54-55 

Deformation,  amount  of 30,67 

history  of....  16  (table),  17, 18-19,29-30, 44,46,04-60,67-6« 
figures  sho^-ihg  ...  06  (PI.  XXXV),  pocket  (PI.  Ill) 

Degradation,  history  of 16  (table) ,  16, 44, 46^50, 52-66 

Degray,  Ark.,  well  at 150-151,239 

Delhi,  La.,  elevation  at  and  near 378-379 

well  at 70  (PI.  XXXVII), 

84,86,135,136,137,138,141,143,220-221 

DeUght,  Ark.,  elevations  at 127,351 

wells  at 192-193,273-274 

Delta,  La.,  elevation  at 371 

well  at 70  (PI.  XXXVII) ,  1.38,212-213,299 

Denison  formation,  correlation  of 19,21 

distribution  of,  map  showing Pocket  (PI.  Ill) 

Dentalium  sp.,  occurrence  of 243,272 

Deposition,  conditions  of 18-19, 

20, 22, 31-32, 40-41 , 44-45, 50-52, 59 

history  of 16  (table), 16-17,18,20,22,31-32, 40-41, 50-64 

Dermott,  Ark.,  elevations  at  and  near .337-:j38 

waterworks  at 92 

wells  at 48. 

70  (PI.  XXX VII), 85, 110, 113, 115, 119, 123, 138, 144 

Derry,  Lu.,  elevation  at 374 

w  e  11  a  t 214-215 

Dcsare  station,  Lu.,  elevation  at 377 

Desha  County,  Ark.,  elevations  in 340-341 

Quaternary  deposits  in •   119 

well  prospects  in 1  9 

welWi  in 1 10, 119, 156-1.'>7,24;^244 

Desha-Drew  county  line,  Ark.,  elevations  on 340,341 

Devonian  sediments,  thickness  of.  in  Indian  Territory  .        17 
Devono-Carl)oniferous  rocks,  section  of,  figure  show- 
ing         17 

Dewitt,  Ark.,  wells  near ; 14fr-147,236 

Dexter.  Ark.,  elevation  at 343 

well  at 70  (PI.  XXXVII) ,  174-175,255 

Diastrophism.    See  Deformation;  Faults;  Folds. 

Dillon.  J.  ]i..  acknowledgments  to 145 

sections  by ! 245,251,272-274 

Dio.spyrus  primieva,  figure  showing 24  (PI.  VIII) 

stecnstnipi?,  figure  showing 24  (PI.  VIII) 

Dip  of  strata 69 

st-ctions  showing 70  (PI.  XXXVII) 

view  showing 40  (PI.  XXII) 

Discotrochus  orbignianus.  figure  showing 36  (PI.  XIX) 

Dixie,  La.,  wells  at  and  near 34, 

47,70  (PI.  XXXVII),  131-132,202-203,285 

DobyviUe,  Ark.,  Marl  brook  formation  at 26 

Dockery,  Miss.,  well  at 70  (PI.  XXXVII),  119.  226-227 

Doddsville,  Miss.,  well  at....  70  (PI.  XXXVII),  119, 22f>-227 

Dodson,  La.,  elevations  at  and  near .387 

Dogwood  Place,  La.,  well  on 206-207 

Domes,  burial  of 31-32 

description  of « 67 

development  of 16, 29-30 

oxi)osurc  of,  cause  of 29 

leakage  from,  pollution  of  water  by 83. 

86, 131-1.32, 134, 136, 139-141, 143 

origin  of 67 

salt  wells  around 29-'M 

arrangement  of,  maps  showing 30  (PI.  XIII) 
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Domes,  section  of,  figure  showing 29 

sections  showing 70  (PI.  XXXVII) 

size  of 67 

Donaldson,  Ark.,  elevation  at 34^* 

Dooleys  P'erry,  Ark., well  near 125 

Dooms  Saline,  Tex.,  well  at * 232-233 

Dorcheat  Bayou,  La.,  elevations  on 380 

Doss,  La.,  elevation  at , 37.'i 

Dotson,  Ark.,  spring  at 88,158-159,245 

well  at 70  (PL  XXXVII),  120, 158-159 

Double  Mineral  Spring,  Ark.,  data  on 88, 148-149 

Douglaston,  N.  Y.,  mud  cones  near 56-57 

mud  cones  near,  view  of 56  (PI.  XXVII) 

Dowling,  Ark.,  elevation  at 350 

Doyleston,  Ark.,  elevation  at 341,343 

Doyline,  La.,  elevations  at 386 

Drake's  Salt  Works,  La.,  dome  at 30 

dome  at,  section  of,  figure  showing i9 

salt  wells  at 30,89,139,214-215,222-223,300,316 

arrangement  of,  map  showing 30  (PI.  XIII) 

figure  showing 29 

location  of,  map  showing 30  (PI.  XIII) 

water  at,  analysis  of 316 

Draughon,  Ark.,  well  at 70  (PI.  XXX Vll;. 

110,118,154-155,241-242 

Drew  County.  Ark.,  elevations  in 341 

well  prospects  in 1 19-120 

wells  in 110, 1 19-120, 156-150, 244 

Drew-Ashley  county  line,  elevation  at 336 

Drew-Desha  county  line,  elevations  on 340,341 

Drilled  wells,  method  of  making 97-99 

method  of  making,  figure  showing 98  (PI.  XLVII) 

tools  for  making,  figure  showing 100  (Pi.  X LVIII) 

Drills,  description  of 101 

figures  showing 101,102  (PI.  XLIX),106  (PI.  LI) 

Dripping  Springs,  Ark.,  data  on 228-229,264 

Driven  wells,  method  of  making 94 

Dronant,  James,  section  by 308 

Dry  Run  station,  Ark.,  elevation  at 340 

Dubach,  La.,  elevation  at 371 

well  at .37, 70  (PI.  XXXVII),  137, 142,212-213 

Dubberly,  La.,  elevations  at 3J>7 

spring  at 89, 222-223 

well  prospects  in 143 

Duckport,  La.,  elevation  at 371 

Dugdemona  Bayou,  La.,  elevations  on 387 

Dumas,  Ark.,  elevation  at •  340 

Dumble.  E.  T.,  on  Catahoula  formation 42, 43 

on  Fayette  beds 42 

on  Frio  clays 43 

on  Texas  domes 30 

on  Y6giia  beds 38, 39 

Duncan  station.  Ark.,  elevation  at 343 

Dune  theory  of  origin  of  natural  mounds,  discussion  of.       57 

Dunes,  view  of 58  (PI.  XXVIII) 

Dunlop,  J .  J .,  information  on  well  from 239 

Dunning,  Tex.,  well  at 234-235 

Dutton.  C.  E.,  on  earthquakes 65 

in. 

Eagle  Ford  clay,  character  of 16 

correlation  of 19 

distribution  of 24 

map  showing Pocket  (PI.  Ill) 

section  of ,  figures  showing 24,  pocket  (PI.  Ill), 

70  (PI.  XXXVII) 

Eagle  Mills,  Ark.,  elevation  at 350 

well  at 70  (PI.  XXXVII). 127,1 


GENERAL    INDEX. 


397 


Pttjire. 

Eaglesnest,  Miss.,  well  at 70  (PI.  XXXVII) ,  113, 224-22.5 

Earthquake,  New  Madrid,  elTects  of 57,62 

Earthquake  theory  of  origin  of  Red  River  lakes,  dis- 
cussion of 62 

Earthquakes,  cause  of 65 

East,  T.  M.,  information  from 241 

well  of 154-155,241 

East  Carroll  Parish,  La.,  elevations  in 368 

well  prospects  in 135 

wells  In 135,210-211,295-296 

East  L' Anacoco  Bayou,  La.,  elevations  on CS4 

East  Little  Rock,  Ark.,  well  at 48, 128, 194-195, 276 

East  Pendleton,  La.,  wells  at 220-221 

East  Point,  La.,  elevation  at 377 

Eden  station,  La.,  elevation  at 369 

Edwards  formation,  correlation  of 19, 21 

Eggbend,  La.,  elevation  at 354 

weUat • 198-199,280 

El  Dorado,  Ark.,  elevation  at 353 

water  near,  analysis  of 277 

wells  at  and  near 70  (PI.  XXXVII) ,  129, 196-197, 277 

Eldorado,  La.,  elevation  at 371 

Eleolite-syenite,  in  .Yrkansas.  occurrence  of  ^ 28 

Elephas  bones,  occurrence  of 51 

Elevations,  areas  of,  maps  showing 14  (PI.  I) 

See  aUo  Altitudes. 

Elk  bones,  occurrence  of 51 

ElUott,  Ark.,  elevation  at ^. 350 

Elm  Grove,  La.,  elevation  at 356 

Elmore  station.  La.,  elevation  at 371 

Emmert,  S.  E.,  section  by 241 

Emmet,  .\rk.,  elevations  at 349 

wells  at 79, 110, 158-161, 182-183,246,265 

Empire,  Ark.,  well  at 70  (PI.  XXX VII) , 

85,114,115,144,148-149 

Enallastcr  tcxanus.  figures  showing 22  (PI.  VI) 

Enclimotoceraa  ulrichi,  figures  showing 34  (PI.  XVI) 

occurrence  of 33 

Eocene  rocks,  areas  underlain  by,  map  showing  .32  (PI.  XVI) 

•haracter  of 16  (table) ,  33-40,  75) 

dipof,  viewof 42  (PI.    XXII) 

distribution  of 33-40, 128, 142 

maps  showing 32  (PI.  XV),  pocket  (PI.  Ill) 

diWsions  of 32 

descriptions  of 33-40 

fossils  irom 33, 34, 35, 37, 38, 39, 40 

figures  showing..  32  (PI.  XIV).  34  (Pis.  XVI,  XVII. 
XVIII). 36  XPl.  XIX), 38  (Pis.  XX, XXI) 

lignites  in 34,37,40 

occurrence  of,  in  wells  ...  113, 115, 118, 120, 123, 128, 13.5, 138, 
142, 143, 237, 241. 243, 2.55, 256, 265, 268 

overlap  of 18-19 

sections  of,  figures  showing Pocket  (PI.  Ill), 

.   70  (PI.  XXXVII) 

views  of 40(P1.XXII) 

water-bearing  horizons  in,  value  of 75, 81-86 

water  conditions  in,  figure  showing 82 

well  prospects  in 83 

wells  in 81-«3 

wold  due  to 15 

map  showing 14  (PI.  I) 

Eocene  rocks,  undifferentiated,  description  of  40 

distribution  of 33-40, 128, 142 

map  showing Pocket  (PI.  Ill) 

occurrence  of,  in  wells  ...  113, 115, 118, 120, 123, 128, 135, 138, 
142, 143, 237, 241, 243, 255, 256, 26.5, 268 

sections  of,  figures  showing Pocket  ( PI.  Ill) , 

70  (PI.  xxxvni) 
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Eocene  rocks,  S3monomy  of 40 

water-bearing  value  of 84. 85 

See  also  Lagrange  group. 
Eocene  time,  divisions  of 16  (table), 31-^32 

history  of 16  (Uble), 31-40 

movements  in 16  (table), 30 

Erosion,  figure  showing 17 

history  of 16 

occurrence  of 22, 44 

Estes  Bayou,  La.,  elevations  on 380 

Eupsammia  claboratu,  figures  showing 34  (PI.  XVIII) 

Eutaw  formation,  section  of,  figure  of  . ...  70  (PI.  XXXVII) 

Eva,  La.,  elevation  at 365 

Evans,  Ark.,  elevation  at 350 

Ewing,  T.  M.,  information  from 238 

section  by 238 

Exogyra  arietina,  figures  showing 22  (PI.  V^II; 

costata,  figures  showing 26  (PI.  XI) 

occurrence  of 27, 30 

ponderosa,  figures  showing 26  (PI.  IX) 

occiUTcnce  of :}2, 25-26 

texana,  figures  showing 22  (PI.  VI) 

Exogyra  ponderosa  marl,  synonymy  of 25 

Fairfield,  Ark.,  elevation  at    344 

Fairmount,  La.,  elevation  near 370 

well  at 210-211 

Fa.rv'iew,  .\rk.,  elevation  at 340 

Fa:th,  Ark.,  elevation  at 3fl 

FarmerviUe,  La.,  elevations  at  and  near 383-;}84 

Faulkner  County,  Ark.,  wells  in 1.58-159, 244 

Faulting,  earthquakes  due  to 65 

Faults,  location  of,  maps  showing 68  (PI.  XXXVI>, 

pcK'ket  (PI.  Ill) 

cxxrurrencc  and  description  of 16  (table),  65-66,68 

sections  showing....  66  (PI.  XXXV),  70  (PI.  XXXVII) 
Fauna,  break  in,  between  Cretaceous  and  Eocene.  16  (table) , 

31 

Fayette  sands,  correlation  of 37, 42 

Featherman,  A.,  on  natural  mounds 56, 57 

Ferguson,  Ark.,  elevation  at Xi9 

Ferrell  station.  Ark.,  elevation  at 352 

Ferrells  Mineral  Springs,  La.,  data  on 220-221.314 

water  of,  analysis  of 314 

Ferriday,  La.,  well  at 7i)  (PI.XXXVII), 

86, 133, 134, 135, 142, 210-21 1 
Ferry  Lake,  La.,  elevation  on 358 

views*  of 64  (PI.  XXXIV) 

Fessell,  J.  IL,  section  by .* 317 

Field  woAc,  date  and  scope  of 11 

Finley  Spur,  La.,  elevation  on 370 

Finns  station,  .\rk.,  elevations  at 350 

Fish  C:reek,  La.,  elevation  on 370 

Fish  Pond,  La.,  well  at 48, 210-211. 29,5 

Fisher,  E.,  section  by 293 

Fisher,  La.,  elevations  near 380 

Flabellum  conoideura,  figures  showing 34  (PI.  XVI) 

Flaceon  Bayou,  La.,  elevations  on 376 

Flat  Creek,  La.,  elevation  on 384 

Flat  Creek,  Tex.,  sand  cones  on,  view  of . . .  56  (PI.  XXVII) 
Flat  Fork  Creek,  Tex.,  natural  mounds  on,  views  of . .        54 

(PI.  XXVI) 

Flatwoods  clays,  correlation  of 33 

Fleming  clay,  character  of 16  (table) ,  43-44, 75 

distribution  of 43-44 

map  showing Pocket  (PI.  Ill) 

fossils  from 43 
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Fleming  clay,  sections  of,  figures  showing.  45,  pocket  (PI.  Ill ) 

synonymy  of 43 

thickness  of 44 

water-bearing  value  of 75 

Flood  plain,  Red  River,  effect  of  raft  on 60-61 

Flood  plain  deposits,  area  of,  maps  showing 14  (PI.  I), 

pocket  (PI.  Ill) 

description  of 14-15,52,50 

figure  showing 51 

location  of,  maps  showing. . .  14  (PI.  I),  pocket  (PI.  Ill) 

origin  of 16, 52 

Florence  station,  l^.,  elevations  at  and  near 364 

Florlen,  La.,  elevations  near 380 

Flonmoy,  La.,  elevation  at 358 

Flowing  wells.    See  Wells,  artes  an. 

Floyd,  La. ,  well  at 222-223 

Folds,  development  of 16  (table) ,  29-30, 65, 67-68 

figureshowing Pocket  (PI.  Ill) 

location  of,  map  showing 68  (PI.  XXXVI) 

Fomby,  Ark,  well  at 118, 129, 156-157 

Forbing,  La.,  elevations  at  and  near 358 

Fordyce,  Ark.,  elevation  at 340 

well  at 70  (PI.  XXXVII), 

110. 115, 118. 119, 120, 156-157,242-243 

Foreman,  Ark.,  elevation  at v .      346 

well  at 178-179 

Forest  Hill,  La.,  elevation  at 376 

Forksville,  La.,  elevation  at 374 

Forrest  City,  Ark.,  well  at 70  (PI.  XXXVII),  194-195 

Fort  Lynn,  Ark.,  well  at..  70  (PI.  XXXVII),  126,180-181,280 

Tort  Worth  formation,  correlation  of 19, 21 

distribution  of,  map  showing Pocket  (PI.  Ill) 

Fossils,  localities  of,  maps  and  sections  showing  —  Pocket 
(PI.  III).  70  (PI.  XXXVII) 

value  of 18 

See  alno  namett  of  formations  and  genera. 
Foster,  W.  C,  on  Texarkana,  Ark.,  water  prospects.  262-264 
Foster  station,  La.,  wells  at  and  near...   70  (PI.  XXXVII). 

111,202-203 

Fourche  Mountain  granite,  occurrence  of 28 

Fourth  of  July  Springs,  La.,  data  on 89, 139, 214-215 

Franklin  County  Tex.,  wells  in 230-232 

Franklin  Parish,  La.,  elevations  in 369 

well  prospects  in 135-136 

wells  in 135-136, 210-21 1 

Franklin  Shoals,  Ark.,  well  on 196,277 

Franks,  La.,  elevation  at 367 

Fredericksburg  group,  divisions  of 19 

Freeman-Smith  Lumber  Company,  Information  from  .      268 

section  by 268 

well  of 127, 188- 189, 268 

Frenchport,  Ark.,  well  at 70  (PI.  XXXVII) 

Freyburg,  La.,  elevation  at 355 

, Frierson.  La.,  elevations  near 367 

Port  Hudson  beds  near 50 

well  at 36, 

70  (PI.  XXXVll).  81, 131, 136, 139,210-211,295 

Frio  clays,  correlation  of '..        43 

Frogmore,  La.,  elevation  at 365 

Frostville,  Ark.,  elevation  at 344 

well  at .  47,70  (PI.  XXXVII),  82, 110, 123. 126, 176-177, S-W 

Fulton,  Ark.,  Arkadelphia  clay  near 28 

Port  Hudson  beds  near 50 

water  of,  analysis  of 246 

hygienic  value  of 246-247 

wells  near 57, 79, 109,  Ifi0-lrt3, 180, 181, 246-248 

Fulton  Lake,  Ark.,  well  at 176-177 

Funne  Louis  Creek,  La.,  elevation  at 3<>4 
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Fumston,  La.,  elevation  at 367 

Furrh,  La.,  well  at  .  28,34,70  (PI.  XXXVII)  131,202-203,285 

Furrh  &  Co:,  Information  from 285 

wel  1  of 131, 202-203, 285 

I  Galbraith.  R.  M.,  on  Pine  Bluff  water  supply  80-90 

I  section  by 255 

Galveston,  Tex.,  well  at 44 

Gannett,  Henry,  elevations  by 332 

Garland,  Ark.,  elevations  at 347 

well  prospects  at 125, 126 

Garland  County,  Ark.,  igneous  rocks  in 28 

weUsin 158-159.244-245 

Garland  Creek,  Ark.,  pressure  head  on 79-80 

Garlandville.  Ark.,  elevation  near 342 

wells  at 109, 162-165, 18^-183, 265 

Garrison,  Nev.,  well  at . .  .T 232-233, 322 

Gas.  occurrence  of 238 

occurrence  of,  map  showing Pocket  (PI.  Ill) 

Gas  and  water  vents,  views  of 5()  (PL  XXVII) 

Gas  theory  of  odfdn  of  natural  mounds,  discussion  of.*  56-57 

Gates  Lumber  Company,  section  by 244 

wells  of 85, 120, 12,3. 158-159, 243 

Gault.  P.  J.,  section  by 273 

Genoa ,  Ark.,  elevation  at 347 

I   Geologie  map  of  Gulf  Coastal  Plain Pocket  (PI.  Ill) 

I  Geology,  biliograrhy  of 11-13 

discussion  of 14-69 

!  scope  of 10 

I  map  showing Pocket  (PI.  Ill) 

'   Geology,  historical,  account  of 16-66 

I   Georgetown.  La.,  elevations  at 370 

wellat 210-211 

Ghio  Springs.  Ark.,  data  on 88, 263 

!  Glbsland,  La.,  elevations  at  and  near 355 

I   Gilbert,  G.  K.,  photograph  by 58  (PI.  XXV^III) 

Gilbert,  La.,  elevation  at 369 

Gilham.  Ark.,  elevation  at  and  near 352 

Gilmer  Bayou,  I^.,  elevation  on «    358 

j  Glrard.  La.  elevation  at  and  near 379 

Gladewater,  Tex.,  well  near 230-231 

!  Glaueocla  brannen,  figures  showing 20  (PI.  IV) 

;   Glen  Rose  formation,  correlation  of 19 

I   Glenmore,  I^.,  elevation  at 376 

Glostor.  La.,  elevation  at , 367 

j   Glyptodon  bones,  occurrence  of 50 

'   Goldonna,  La.,  elevation  at 374 

wellat 214-215,300 

Goodland  limestone,  character  of 10, 21, 75 

correlation  of 21 

distribution  of 21 

map  showing Pocket  (PI  III) 

fossUs  of,  view  of :.  22  (PI.  VI) 

members  of 21 

sections  of,  figures  showing (Pocket  PI.  Ill), 

70  (PI.  XXXVII) 

thicknessof 21,67 

water-bearing  value  of 75 

'   Goodwin  Shoals.  La.,  map  of 64 

view  of 58  (PI.  XXVIII) 

Gordon  Station,  La.,  elevation  at 374 

Grace,  Ark.,  elevation  at 344 

Grady,  Ark.,  elevation  at 345 

Grahams  Saline,  Tex.,  well  at 228-229 

I   Grand  Bayou,  La.,  elevations  on 355,377 

Grand  Cane.  La.,  elevation  at 367 

springnear 88,210,211 
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Eaglesneat,  Mias.,  well  at 70  (PI.  XXXV'II),  113,224-225 

Earthquake,  New  Madrid,  effects  of 57, 62 

Earthquake  theory  of  origin  of  Red  River  lakes,  dis- 
cussion of 62 

Earthquakes,  cause  of 65 

East,  T.  M.,  information  from 241 

well  of 154-155,241 

East  Carroll  Parish,  La.,  elevations  in 368 

well  prospects  in 135 

wells  in 135, 210-21 1,29.'>-296 

East  L' Anacoco  Bayou,  La.,  elevations  on ^M 

East  Little  Rock,  Ark.,  well  at 48, 12S,  104-195,276 

East  Pendleton,  La.,  wells  at 220-221 

East  Point,  La.,  elevation  at 377 

Eden  station.  La.,  elevation  at 360 

Edwards  formation,  correlation  of 19, 21 

Eggbend,  La.,  elevation  at 354 

well  at • 19*-199,280 

El  Dorado,  Ark.,  elevation  at 353 

water  near,  analysis  of 277 

wells  at  and  near 70  (PI.  XXXVII),  129, 106-107,277 

Eldorado,  La.,  elevation  at 371 

Eleolite-syenitc,  in  .Vrkansas,  occurrence  of  ^ 28 

Elephas  bones,  occurrence  of 51 

Elevations,  areas  of ,  maps  showing 14  (PI.  I) 

See  also  Altitudes. 

Elk  lx)ne8,  occurrence  of 51 

Elliott,  Ark.,  elevation  at / 350 

Elm  Grove,  La,,  elevation  at 356 

Elmore  station,  Lu.,  elevation  at 371 

Emraert,  S.  E.,  section  by 241 

Emmet,  Ark.,  elevations  at 349 

wells  at 70, 110, 158-161, 182-183,246,265 

Empire.  Ark.,  well  at 70  (PI.  XXXVII), 

85, 114,  U.'i,  144. 148-140 

Enallaster  tcxanus.  figures  showing 22  (PI.  VI) 

Enclimotoceras  ulrlchi,  figures  showing 34  (PI.  XVI) 

occurrence  of 33 

Eocene  rocks,  areas  underlain  by,  map  showing  32  (PI.  XVI) 

•haracter  of 16  (table) ,  33-40,  75) 

dip  of,  view  of 42  (PI.    XXII) 

distribution  of 33-40, 128, 142 

maps  showing 32  (PI.  XV),  pocket  (PI.  Ill) 

divisions  of 32 

descriptions  of 33-40 

fossils  irom 33, 34, 3.'>,  37, 38, 39, 40 

figures  showing..  32  (PI.  XIV).  34  (Pis.  XVI,  XVII. 
XVIII).36XP1.  XIX),38  (Pis.  XX,XXI) 

lignites  in 34,37, 40 

occurrence  of,  in  wells  ...  113, 1 15, 118, 120. 123, 128, 1.3.5, 138, 
142, 143. 237, 241, 243, 255, 256, 26.-J,  268 

overUip  of 18-19 

.sections  of,  figures  shoving Pocket  (PI.  Ill) , 

.   70  (PI.  XXXVII) 

vlewsof 40(P1.XXII) 

water-l)carlng  horizons  lu,  value  of 75. 81-86 

water  conditions  In,  figure  showing 82 

well  prospects  In 8.3 

wells  in 81-83 

wold  due  to 15 

map  showing 14  (PI.  I) 

Eocene  rocks,  undlllerentiated.  description  of  40 

distribution  of 33-40, 128, 142 

map  showing Pocket  (PI.  Ill) 

occurrence  of.  In  wells  ...  113, 115, 118, 120. 123, 128, 135, 138, 
142. 143, 237, 241, 243, 25;),  256, 26.5, 268 

sections  of,  figures  showing Pocket  (PI.  Ill), 

70  (PI.  XX XVI I) 
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Eocene  rocks,  synonomy  of 40 

water-hearing  value  of 84, 85 

See  also  Lagrange  group. 
Eocene  time,  divisions  of 16  (table), 31-32 

history  of 16  (table), 31-40 

movements  in 16  (table), 30 

Erosion,  figure  showing 17 

history  of 16 

occurrence  of 22, 44 

Estes  Bayou,  La.,  elevations  on 380 

Eupsammia  elaborata,  figures  showing 34  (PI.  XVIII) 

Eutaw  formation,  section  of,  figure  of 70  (PI.  XXXVII) 

Klva,  La.,  elevation  at 365 

Evans.  Ark.,  elevation  at 350 

E wing,  T.  M.,  information  from 238 

section  by 238 

Exogyra  arietina,  figures  showing 22  (PI.  VII) 

costata,  figures  showing 26  (PI.  XI) 

occurrence  of 27,30 

ponderosa,  figures  showing 26  (PI.  IX) 

occurrence  of !}2, 25-26 

texana,  figures  showing 22  (PI.  VI) 

Exog>*ra  ponderosa  marl,  synonymy  of 25 

Fairfield,  Ark.,  clcva'tion  at    344 

Fairmount,  La.,  elevation  near 370 

well  at 210-211 

Fa;r\':ew,  .\rk.,  elevation  at 340 

Fa.th,  .\rk.,  elevation  at 344 

Furmerville,  La.,  elevations  at  and  near 383-384 

Faulkner  County,  Ark.,  wells  in 158-150, 244 

Faulting,  earthquakes  due  to 65 

Faults,  location  of.  maps  showing 68(1*1.  XXXVI), 

pocket  (PI.  Ill) 

(Krcurrence  and  description  of 16  (table),  65-66,68 

sections  showing 66  (PI.  XXXV),  70  (PI.  XXXVII) 

Fauna,  break  in,  betwe«*n  Cretaceous  and  Eocene.  16  (table) , 

31 

Fayette  sands,  correlation  of 37, 42 

Featherman,  A.,  on  natural  mounds 56. 57 

Ferguson,  Ark.,  elevation  at 3.'i9 

Ferrell  station,  Ark.,  elevation  at 352 

Ferrells  Mineral  Springs,  La.,  data  on 220-221.314 

water  of,  analysis  of 314 

Ferriday.  La.,  well  at 70  (Pl.XXXVII), 

86.13.3,134,135,142.210-211 
Ferry  Lake,  La.,  elevation  on 358 

vlewsof 64  (PI.  XXXIV) 

Fessell,  J.  II.,  section  by .' 317 

Field  woAc,  date  and  scope  of 1 1 

Finley  Spur,  La.,  elevat.on  on 370 

Finns  station,  .\rk.,  elevations  at 350 

Fish  Creek,  La.,  elevation  on 370 

Fish  Pond,  La.,  well  at '. 48,210-211,205 

Fisher,  E.,  section  by 293 

Fisher^  La.,  elevat.ons  near 380 

Flabellum  conoideum,  figures  showing 34  (PI.  XVI) 

Flaceon  Bayou,  La.,  elevations  on 376 

Flat  Creek,  La.,  elevation  on 384 

Flat  Creek,  Tex.,  sand  cones  on,  view  of . . .  56  (PI.  XXVII) 
Flat  Fork  Creek,  Tex.,  natural  mounds  on,  views  of . .        54 

(PI.  XXVI) 

Flatwoods  clays,  correlation  of 33 

Fleming  clay,  character  of 16  (table),  43-44, 75 

distribution  of 43-44 

map  showing Pocket  (PI.  Ill) 

fossils  from 43 
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Helena,  La.,  elevation  at 365 

well  at 210-21 1 

Hemphill,  Tex.,  well  near 234-235,324-325 

Hempstead  County,  Ark.,  Bingcn  sand  In 120-121 

elevations  in 342-343 

Marlbrook  formation  in 26 

^acatoch  sand  in 120-121 

Port  Hudson  beds  in 47 

pressure  head  in 77 

Sabine  formation  in 120-121 

springs  In 88,  ISa-loU,  164-16.3. 170-171 

well  prospects  in 120-121 

wells  in 47, 109, 120-121, 15S-171. 245-251 

Hempstead-Novada  county  line,  Ark.,  elevations  at 

and  nt»ar 342, 349 

Henderson,  La.,  elevations  nt 368 

Hendersons  Mills,  La.,  elevation  at 358 

Hensley,  Ark.,  elevation  at 352 

Hemdon,  J.  H.,  analysis  by 320 

on  Texas  domes 30 

Hessmer,  La.,  elevation  at 354 

Hickory.  Miss.,  well  at 70  (PI.  XXXVIl) 

Hlckor>-  Creek,  Ark.,  sulphur  spring  at 88, 164-105 

Hicks,  Jefl.,  section  by 255-256 

Hlgglnson,  Ark.,  well  at 198-199,279 

Hllgard,  E.  V,*.,  Information  on  wells  from 243, 317 

on  Chickasaw  formation 36 

on  Grand  Gulf  group 42 

on  Lafayt  tte  formation 45 

.   on  Louisiana  geology 12 

on  Mansllcld  group 34 

on  Mississippi  gt»ology 33 

•    on  natural  mounds 56, 59 

on  Northern  Lignltlc 40 

on  Port  Hudson  terraces 52 

on  Vlcksburg  Iwds i9-41 

sections  by 243,271,295-296 

Hill,  K.  T.,  Infonnatlon  from Pocket  fPl.  Ill) 

on  Arkadelphla  shales 28 

on  Black  and  Grand  prairies 1 1, 12, 13 

on  Browustown  fonnatlon 25 

on  Camden  series 34, 35, 40 

on  Igneous  intrusions 29 

on  Lower  Et^cone  U'ds 23 

on  Marlbrook  formation 20 

on  Paluxy  formation 137, 139 

on  sedimentation  In  Indian  Territory 16 

on  Texas  geology 19 

on  Trinity  formation 20, 137, 139 

on  Washington  greensand 27 

on  Washita  group 21 

on  well  at  Paris,  Tex 125 

Hill  lands,  description  of 15-16 

location  of,  map  showing 14  ( PI.  I) 

Hines,  G.  W.,  acknowledgments  to 145 

information  on  Well  from 241 

section  by 266 

Hipp,  G,  B.,  acknowledgments  to 145 

well-boring  outfits  of.  flgr^ires  showing. ..  96  (PI.  XLVI), 

98(P1.  XLVII) 

Historical  geology,  account  of , 16-66 

Hodge,  La.,  elevation  at 371 

well  at 70  (Pi.  XXXVII),  112,137,212-213,298 

Hogback  Islands,  figure  showing 66 

origin  of 66 

Holllngsworth  Station,  La.,  elevation  at 367 

Holly,  La.,  elevatlrus  at  and  near 367 
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Holly  Grove,  Ark.,  elevation  near 340 

Holly  Ridge,  La.,  elevations  at 379 

well  at 70  (PI.  XXXVIl),  220-221 

Holly  Springs,  Ark.,  elevation  near 340 

Hollywood,  Ark.,  Blngensand  at 23 

spring  at 88,154-155 

wells  at 109,154-155 

Holmes  County,  Miss.,  wells  In 224-225, 317 

Homan,  Ark.,  elevations  at  and  near 347 

well  at 47,180-181,260 

See  aim  Dooleys  Ferry. 

Hope,  Ark.,  elevations  at  and  near 342 

landslip  bench  mtar,  view  of 20  (PI.  V ) 

spring  near 88, 170-171, 249-250 

water  near,  analysis  of 250 

waterworks  at 92, 168-169,249 

wells at.27, 28, 70  (PI.  XXXVIl).  79,88, 109, 121, 164-171,249 

Hope,  La.,  elevation  at 377 

Hopewell,  Ark.,  spring  near 148-149 

Hopewell  Church,  -\rk.,  elevation  at 351 

Hopkins,  F.  V.,  on  Jackson  group 39 

on  Louisiana  geology 12 

on  Mansfield  group 34 

on  mounds 52 

on  Vlcksburg  group 41 

Hopkins  County,  Tex.,  wells  In 232-233, 321-322 

Horatio,  Ark.,  elevations  near 352-353 

Horizons,  water-)>earing.    See  Water-lK>aring  horizons. 

Homl)eck,  La.,  elevations  at  and  near 384 

Horse  Bayou,  La.,  elevations  on 373 

Hortman,  La.,  elevation  at 387 

Hosstown,  La.,  elevation  at '. 359 

Hot  Springs,  Ark.,  Igneous  rocks  at 28 

Midway  fonnatlon  In 33 

water\Morks  at 92 

well  at 158-159,244-245 

1  lot  Springs  Count  y,  Ark.,  elevations  In 343 

Midway  limestone  in 33 

wells  in 121-122, 170-171,252 

Hot  Springs-<;iark  county  line.  Ark.,  elevation  at . . .  339, 343 

Houston  and  Shn»veport  Railroad,  elevations  on 328 

Houston  County,  Tex.,  wells  In 232-233, 322 

Ilovey ,  — ,  Information  on  well  from 275 

Howard,  La.,  elevations  at 377 

Howard  County,  Ark.,  elevations  in 343 

Marlbrook  fonnatlon  In 26 

springs  In 88, 174-175 

wells  In 77, 120, 122, 124, 172-175, 252-254 

Uowcott  station,  La.,  elevations  at  and  near 370 

Hoyt,  F.  S.,  station  by 311 

Hudson,  C.  D.,  acknowledgments  to 145 

09  cost  of  wells 109 

sections  by 246,247,248,251,260,266,267 

Hudson,  .\rk.,  elevations  at  and  near 346 

well  at 70  (PI.  XXXVIl),  124,178-179,259 

Hudspeth,  Ark.,  elevations  at  and  near 338 

Hughes,  La.,  elevation  near 356 

Hughes  Spring,  Tex.,  well  at *. 230-231 

Hunter,  La.,  elevation  at 356 

Hurricane  Creek,  Ark.,  elevation  on 341 

Hurricane  Creek,  La.,  elevations  on ^     362 

Hyams,  La.,  elevation  at 374 

Hydraulic  grade,  figure  shoi^ing 73 

Hydrologic  sections,  plate  showing 70  (PI.  XXXVIl) 

Hygienic  value  of  deep-well  water,  statements  concern- 
ing  90-91 

Hynsons  Iron  Mountain  Spring,  La.,  data  on 230 
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Iddings,  J.  P.,  on  domes 07 

Igneous  rocks,  character  of 28 

distribution  of,  map  showing Pocket  ( PI.  Ill) 

intrusion  of,  effects  of 16, 29, 67 

time  of 28,29 

niinois,  Tertiary  fossils  in 31 

Independence  County,  Ark..  Midway  limestone  in 33 

Indian  Territory,  formations  in 16-17, 21).  22-23 

formations  in,  correlation  of  Texas  and  Arkansas 

rocks  and,  section  showing 17, 19 

natural  mounds  in 56 

structure  in,  map  showing 68  (PI.  XXXVI) 

Indianola,  Mis8.,weU at 70  (PI.  XXXVII),  W, 226-227 

Irma,  La.,  elevation  at 374 

Iron  furnaces,  location  of,  map  showing. ..  Pocket  (PI.  Ill) 

Iron  Mountain  Railway,  head  along 79 

Iron  Spring.  La.,  data  on 89, 139, 214-21.'), 302 

water  of,  analysis  of 302 

Iron  Springs,  Ark.,  data  on 184-18.'),266 

Iron  water,  occurrence  of,  map  showing Pocket 

(Pis.  XLI,XLII) 

Ir\'ing8  Blufl,  La.,  elevations  at 359 

Issaquena  County,  Miss.,  wells  in 224-225 

Ittabena,  Miss.,  wells  at 70  (PI.  XXXVII),  84,224-225 

.T. 

Jacks  Island,  Ark.,  well  on 198-199, 277-278 

Jackson,  Miss.,  well  at 70  (PI.  XXXVII) 

Jackson  epoch,  conditions  during 32 

Jackson  formation,  areas  underlain  by,  map  show- 
ing  32  (PI.  XV) 

cliaracterof 16  (table),  39,75 

deposition  of 32, 69 

figure  showing Pocket  (PI.  Ill) 

distribution  of 39, 138 

map  shouing Pocket  (PI.  Ill) 

fossils  of 39,243-244,272,292 

figures  showing 32  (PI.  XIV), 

38  (PI.  XX),  40  (PI.  XXI) 

occurrence  of,  in  wells 133, 

138, 243, 256, 271-272, 274, 295, 297, 300, 316. 317 

outcrop  of,  view  of 40  (PI.  XXII) 

sections  of,  figures  showing Pocket  (PI.  Ill), 

70  (PI.  XXXVI 1) 

synonomy  of 39 

view  of 40  (PI.  XXllj 

water-bearing  value  of 75 

Jackson  Parish,  La.,  elevations  in 370-371 

well  prospects  in 137 

wells  in 112, 137, 212-213, 298 

Jackson-Lincoln  parish  line,  elevation  at 371, 387 

Jackson-Winn  parish  line,  La.,  elevation  on 371 

Jacksonville.  Tex.,  well  at 230-231 

Jamestown,  La.,  elevation  at 355 

well  at. 70  (PI.  XXXVII),  200-201,282 

Jasper  County,  Tex.,  wells  in 232-233 

Jefferson.  Ark.,  elevation  at 344 

Jefferson.  Tex.,  well  at 70  (PI.  XXXVII),  232-233,322 

Jefferson  County,  Ark.,  elevations  in 34S-344 

springs  in 88, 174-175 

wells  in 1 10. 122-123, 174-175, 255-256 

Jefferson- Lincoln  county  line,  Ark.,  elevation  on 344,345 

Jefferson-Saline  county  line,  Ark.,  elevation  at 344, 352 

Jefferson  Spring,  Ark.,  elevation  at 344 

Jena,  La.,  elevations  at  and  near 364 

Jennings,  La. ,  section  at,  figure  showing 45 

Jeters  Landing,  La.,  elevation  at 359 

Jetting  process,  description  of 103 


FBge. 

Jetting  process,  view  of 104  (PI.  L) 

Jewella,  La.,  elevation  at 359 

Johnson,  L.  C,  on  White  limestone 39, 41 

Johnson,  L.  C,  and  Smith,  E.  A.,  on  Alabama  ge- 
ology    33, 35, 36 

Johnson,  L.  C,  I^ngdon,  D.  W.,  and  Smith,  K.  A.,  on 

Alabama  geology 4, . .  34, 35 

Johnson,  W'.  W.,  information  on  well  from 252 

well  of 172-173 

Johnson  Spring,  Ark.,  elevation  at 353 

Johnston,  11.  II.,  figure  by 58 

Jones.  H.  H.,  acknowledgments  to 145 

section  by 300 

Jones.  T.  L..  section  by 254 

Jones  and  Frisby  mill,  Ark.,  deration  at 350 

Jones  Bayou,  La.,  well  at 208-209, 292 

Jones  station,  La.,  elevation  at 373 

Jonesboro,  La. .  elevation.^  at  and  near 371 

well  at 70  (PI.  XXXVII),  112.137,21->-213,298 

*  Jonestown.  Miss,  well  at. .  70  (PI.  XXXVII),  113, 119.  224-225 

Jonesville,  La.,  elevations  at.* 364 

Juengst,  II.  F.,  section  by 287 

Juglans  schlraperi,  figure  showing 34  (PI.  XVII) 

Junction  City.  Ark.,  elevation  at 353 

Junction  City.  La.,  elevation  at 384 

Jurassic  time,  events  in 17 

K. 

Kiiiser.  E.  II.,  analysis  by • 255 

Kansas,  natural  mounds  in 55 

Kansas  City  Southern  Railway,  elevations  on 328-329 

weU  of 194-195 

Kansas  City,  Watkins  and  Gulf  Railroad,  elevations  on     .329 

Kearney  station,  .Vrk..  elovation  at 344 

Keatchle,  La.,  elevation  at 307 

Keatchie  Bayou,  La.,  elevation  at 359 

Kedron,  -Vrk.,  elevation  at 339 

well  at 70  fPl.  XXXVII},  110,  118,  120,  123,  15(V-157 

Keische  Creek,  La.,  elevations  on ^      387 

Kelser.  E.  H..  analyses  by 249, 276 

Kelthville,  La.,  elevations  at 359 

Kelloggs  Landing,  La.,  elevation  at 371 

Kelly,  La.,  elevation  on 3G2 

Kemp,  Ark.,  elevations  near 350 

Kenilworth.  La.,  elevation  at 377 

Kennard.  Tex.,  well  at 232-233, 322 

Kennedy,  J.  L.,  section  by 290 

Kennedy,  William,  information  from. .  322,  pocket  (PI.  Ill) 

on  Fayette  sands 39,42 

on  Fleming  clay 43 

on  Frio  clays 43 

on  lignltic  l>eds 34 

on  Midway  formation 33-34 

on  Yequa  clays 39 

section  by 313-314, 323 

Kenneker.  11.  C,  Information  on  well  fnnn 307 

Key,  R.  B.  F.,  information  on  well  from 241 

Kej'ton,  Ark.,  Nacatoch  sand  at 27 

wells  at 154-155 

Klamiehl  formation,  correlation  of 19 ,21 

fossils  of,  figures  showing 22  (PI.  VII) 

Kidds  Spur,  elevation  at 336 

KlUebrow,  J.  B.,  on  Lagrange  group 40 

Kinder  China,  La.,  section  of,  figure  showing 45 

Kings  Salt  Works.  La.,  dome  at...  31,34,70  (PI.  XXXVII) 

Midway  limestone  at 30, 31, 34 

water  at.  analysis  of 282 

wells  at 70  (PI.  XXXVII),  88.  200-201,  282 
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Klngsland,  Ark.,  eleration  at 339 

weUs  at  and  near. .  70  (PI.  XXXVII),  110, 118, 156-157, 242 

Kingston.  La.,  elevations  near 307 

Kiomaclie,  Tex.,  well  at 234-235,324 

Kirby,  Arlc.,  elevation  at 351 

Kirks  Ferry,  La.,  elevation  at 364 

Klsatcliie  Wold,  location  of,  map  showing 14  (PI.  I.) 

orlginof 15,<2 

Kitctiens  Creek,  La.,  elevation  on 370 

Knobel,  G.,  elevations  supplied  by 320 

Knobel,  Ark.,  well  at 154-155,241 

Kress  City,  Ark.,  elevations  at  and  near 344 

wells  at 70  (PI.  XXXVII),  123 

See  Qi90  Bolinger,  -\rk. 

L. 

La  Orue  Springs,  Ark.,  data  on 88, 140, 236 

La  Nana  Bayou,  La.,  elevations  on 380 

La  Rosen,  La.,  elevation  at 359 

Lackland,  Ark.,  well  at 182-183, 184-185 

Lafayette  County,  Ark.,  elevations  In 344-345 

flats  in 53 

wells  in 47, 110, 120, 123, 176-177,256-258 

Lafayette  County,  Miss.,  Lafayette  formation  in 45 

Lafayette-Columbia  county  line.  Ark.,  elevations  on  339, 344 

Lafayette  formation,  character  of 16, 44-46, 75 

distribution  of 44-40, 124, 130 

map  showing Pocket  (PI.  Ill) 

occurrence  of,  in  wells 242, 247, 257, 259, 261, 265, 274 

outcrop  of,  view  of 46  (PI.  XXV) 

section  of,  figure  showing 45 

thickness  of 45-46 

water-bearing    beds    of,    area    of,    map    show- 
ing   Pocket  (PI.  XLIV) 

water-lxfarlng  value  of 75, 86-87 

water  in 45 

Lagrange  group,  correlation  of 34, 35, 40 

distribution  of 124 

See  also  Eocene,  undifferpntlated. 

Lake  End,  La.,  elevation  at 377 

well  at 70  (PI.  XXX VH),  112.  139,  141,218-219,312 

Lake  One  station,  La.,  elevations  at 371 

Lake  Point,  La.,  well  at 47,70  (Pi.  XXXVII) 

Lakes  of  Red  River  Valley,  drainage  of 15, 61-62 

drainage  of,  maps  showing..  62  (Pis.  XXXII,  XXXIII) 

effects  of,  views  of 60  (Pis.  XXX,  XXXD. 

64  (PI.  XXXIV) 

formation  of 59-62 

m^  showing 62  (PI.  XXXII) 

location  of,  map  showing 15 

origin  of,  theories  of 62 

views  of 64  (PI.  XXIV) 

Lamar.  !*&.,  elevation  ai 369 

Lamar  County,  Tex.,  Annona  chalk  In 25 

Lamothe,  La.,  well  at 218-219,311 

Lamourie,  La.,  elevation  at 376 

Landemau,  La.,  elevations  at 362, 379 

Landslip  benches,  formation  of 59, 66 

view  of 20  (PI.  V) 

Lanesburg.  Ark.,  elevation  near 349 

wells  at 79, 109, 182-183, 265 

Lanesport,  Ark.,  well  at 47 

Lanesville,  La.,  elevation  at 387 

well  prospects  in 143 

Langdon.  D.  W.,  on  Alabama  geol6gy 35 

Langdon,  D.  W..  Smith,  E.  A.,  and  Johnson,  L.  C,  on 

Alabama  peolopy 34, 35 

Langley ,  Ark. ,  elevation  near 351 
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Lavender,  Luther,  acknowledgments  to 145 

Lawhon,  La,,  elevation  at 355 

Lawrence  Creek.,  Ark.,  elevations  on 342 

Lea,  Isaac,  on  Claiborne  formation 36 

Leags  Mineral  Spring,  Ark.,  data  on 88, 146-147, 236 

Lccompte,  La.,  elevation  at 376 

waterworks  at 92,218-219 

well  at 130,140,218-219 

Lee  Wright  Creek,  La.,  elevations  on 387 

Lees  Springs.,  Ark.,  data  on 88, 174-175 

Leesville,  La. ,  elevations  at  and  near 384-385 

Leflore  County,  Miss.,  wells  in 224-225 

Leland,  La.,  well  at 70  (Pi.  XXXVII), 

84, 133, 134, 142. 20^209, 292-293 

Lena,  La.,  Catahoula  formation  near 43 

Catahoula  formation  near,  view  of 42  (PI.  XXIV) 

elevation  at 376 

I>erch,  Otto,  on  Cockfield  member 38 

on  Jackson  group 39 

on  Louisiana  hills 12 

on  mounds 56 

Lester,  Ark.,  elevatiohs  at 350 

Levifusus  branneri,  figures  showing 38  (PI.  XX) 

trabeatus,  occurrence  of 243 

Levin  station,  La.,  elevation  at 376 

I>evy,  C.  H.,  section  by 301 

Lewis,  La.,  elevations  near 359 

Lewisvllle,  Ark.,  elevation  at 344 

weUs  at 70  (PI.  XXXVII) 

Liberty,  Ark.,  elevation  near 350 

Lignite,  occurrence  of 23, 34, 37, 40 

map  showing Pocket  (PI.  Ill) 

Lignitic  formation,  corn»lation  of 34, 35 

See  also  Sabine  formation. 

Lilley,  Ark.,  elevation  at 350 

See  also  Onalaska.  , 

Lillie,  La.,  elevation  at 384 

Lincoln  County,  Ark.,  elevations  in 345 

well  prospects  in 123-124 

wells  in 176-177 

Lincoln  Parish,  La.,  elevations  in 371 

springs  in 88,212-213 

wells  In 112, 137, 212-213, 298-299 

well  prospects  in 137 

Lincoln-Jackson  parish  line,  La.,  elevation  on 371 

Lincoln- Jefferson  county  line,  Ark. ,  elevation  on 344, 345 

Lindale,  Tex.,  well  near 234-235 

Lindera  venusta,  figure  showing 24  (PI.  VIII) 

Lindgrove,  La.,  elevation  at 373 

Llnwood,  Ark.,  elevation  at 344 

Lisbon,  La.,  spring  near 88,210-211,294 

Lisbon  beds,  correlation  of 36 

Llssie,  Ark.,  elevation  near 351 

Literature  concerning  region  discussed 11-13 

Little  Bay,  Ark.,  elevation  at 337 

spring  near 148-149 

well  at 115, 126, 148-149 

Little  Missouri  River,  Ark.,  elevations  on 339,340 

gravel  on 46 

gypsum  bluff  on,  view  of 20  (PI.  V) 

Nacatoch  sand  on 27 

well  prospects  on 117 

wells  on 70  (PI.  XXX  VII) 

Little  River,  Ark.,  description  of 264 

elevations  on 342,346,364,370 

water  of,  analysis  of 264 

weUson '. 70  (PI.  XXX VII), 86, 133, 136 

Little  River  County,  Ark.,  elevations  m 345-^347 
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Little  River  County,  Ark.,  Lafayette  beds  in 124  :  Louisiana,  northern,  waters  of,  head  of,  variations  in. 

Port  Hudson  deposits  in *. 124  '  mapshowing 82(P1.XL) 

springs  In 88,176-179  I  well  prospects  in 130-144 

well  prospects  in 124-125  ;  wells  in Passim 

wells  in 47,77,109,124,176-179,258-260  I  Louisiana  and  Arkansas  Railway,  elevations  on 329-330 

little  Rock,  Ark.,  igneous  rocks  near 28  |  wells  of 30,143,156-157,214-215,242,300 

Midway  limestone  near 33      Louisiana-Arkansas  State  line,  elevations  on  336, 

waterworksat 92  i  a39, 345, 357, 372, 386 

Little  Terre  Rouge  Creek,  elevations  on 349  :   Loufclana  Oeol9gical  Survey,  cooperation  with 11 

Lobdell.  La.,  well  at 222-223  '  information  from Pocket  (Pi.  Ill) 

Loch  Lomond,  La.,  well  at 220-221, 315  I  Louisiana  Railroad  and  Navigation  Company,  map  of 

Lockesi^urg,  Ark.,  wells  near 70  (PI.  XXXVII),  ;  ^                62  (PI.  XXXIII) 

74,75,129,196-197  '  Louisiana-Texas  line,  elevation  on'. 361 

Lockesburg  Wold,  Ark.,  location  of,  flgureshowing.  14  (PI.  I)  j  Lowdermllk,  James  C,  acknowledgments  to 145 

origin  of 15  i   Lowdermllk,  John,  acknowledgments  to 145 

Lockett,  8.  H.,  on  drainage  of  Red  River  lakes 61  '  Lower  Claiborne.    5««  Claiborne. 

on  mounds 56-61  |  Lower  Cretaceous  rocks,  character  of 16  (table),  20-22, 75" 

on  sulphur  springs  in  Louisiana 294  j  distribution  of 20-22 

Lock  wood  station,  La.,  elevation  at 377  I  mapshowing Pocket  (Pi.  Ill) 

Locust  Bayou,  Ark.,  elevation  at 337  ,  sections  of,  figures  showing Pocket  (PI.  Ill) 

Lodi,  Ark.,  elevation  near 351  water-bearing  horizons  in 74-76 

Lodi  Ferry,  Ark.,  wells  at 162-163, 247  i  Lower  Cretaceous  time,  land  and  water  in,  map  show- 
Loess,  deposition  of 52                          ing  18  (PI.  II) 

Logansport,  La.,  elevation  at 367  ■   Loyd,  La.,  well  at 218-219 

Loggy  Bayou,  La.,  elevation  on 377      Luella,  La.,  elevation  at 374 

I>ogtown,  La.,  elevations  at 374  wellsat..  47,70  (PI.  XXX VII), 83, 136, 139,144,214-215,300 

well  at 214-215,303  j  Lufkin,  Tex.,  well  at 228-229,319 

Lone  Star,  Tex.,  well  near 230-231      Lufra,  Ark.,  elevation  near 350 

Long,  Ark.,  elevation  at 346  i   Lums,  La.,  elevation  at 372 

Long  Island,  N.  Y.,  diagrammatic  section  of,  showing  !   Lupton,  La.,  elevation  at 367 

relations  of  perched  water  table 72  ,   Lydia,  Tex.,  well  near 234-235 

mud  volcanoes  on 57  i   Lyell,  Charles,  on  earthquakes 65 

vlewof 56(P1.XXVII)  ,  on  loess 52 

wells  on 82, 94, 108  on  Red  River  lakes 02 

Long  Spring.  Ark.,  data  on 88, 158-159, 245  |   Lyles  Branch,  La.,  elevatiod  on 387 

Long  Springs,  La.,  data  on 89,222-223      Lyon,  Miss.,  well  at 70  (PI.  XXXVII),  113, 119,224-225 

elevation  at 387  ' 

Longview,  Te.\.,  well  at 230-231, 320  ^^' 

Longwood,  Miss.,  well  at 226-227      McClanahan  Shoals,  La.-Tex..  map  of 64 

Lonoke  County,  Ark.,  wells  in 178-179. 260      McDowell,  S.,  section  by 293 

Loring,  La.,  elevations  at  and  near 380-381  ,  McGce,  W  J ,  on  Lafayette  formation 45 

water  of,  analysis  of 312-313  '  McGehee.  Ark.,  elevations  at  and  near 340-341 

wellat 70  (PI.  XXXVII).  112, 141.220-221,312-313  I  McKamie,  Ark.,  elevation  at 345 

Lost  Creek,  Ark.,  elevation  on 341  i  McKlnney  Bayou,  Ark.,  springs  on 264 

Loughridge.  R.  H..  pn  Kentucky  geology  31      McNabbs,  elevation  at. :U2 

Louisiana,  northern,  altitudes  in  ... .  198-223,327-335,354-387  '  McNeil,  Ark.,  elevations  at  and  near 3,39 

artesian  area  in,  map  showing Pocket  ^  McNimm,  E.  A.,  Information  on  well  from 236 

(Pis.  XLI,XLII).86(P1.  XLIII)  McWillic  Lake,  La.,  dead  timber  in.  view  of .. .  GO  (PI.  XXX) 

geologic  map  of Pocket  (PI.  1 1 1 )  i  Macedonia,  Ark.,  spring  at 88. 1 'j6-157 

geology  of 16-69  |  Macrocallista  (Chionella)  sobrina,  figure  showing 42 

land  and  water  in, during  Cretaceous  and  Tertiary  (pi.  XX ill) 

time,  maps  showmg 18  ( PI.  1 1 )  '   Madison  Parish,  La.,  elevations  in 371-372 

mineral  spnngs  and  waters  in 87-89  Port  Hudson  beds  in 137 

rainfall  in,  amount  of 70  well  prospects  in 137-138 

mapshowing 71  wells  in 212-213.299 

stream  valleys  in,  character  of,  figure  showing 50  '  Magda.  La.,  elevation  at 376 

structure  of 66-69  |  Magnenat,  L.  E.,  analysis  by 321 

mapshowing 68  (PI.  XXXVI)      Magnesia  springs.  Ark.,  location  of,  and  data  on 88, 

topographic  features  of 14-16  1.V6-157, 178-179 

figures  showing 14  (PI.  1)  |  elevation  at .340 

underground  water  in,  development  of 91-92      Magnet  Cove.  Ark.,  igneous  rocks  at 28 

water-bearing  horizons  in 74-87  !  Magnolia,  Ark.,  elevation  at 340 

areas  of,  maps  showing Pocket  ,  spring  near * 156-157,242 

(Pis.  XLl,XLlI,XLIV),h6  (PI.  XLIII)  water  of.  analysis  of 242 

sections  showing 70  (PI.  XXXVll)  |  Magnolia  hilgardiana.  figure  showing 34  (PI.  XVII) 

table  of 75  Malaria,  decrease  of.  due  to  change  to  deep-well  water. .  90-91 

waters  of ,  analyses  of 279-280,  i  Mallett,  J.  W.,  analysis  by 318 

282, 283. 298. .302, 3(M.3a'i, 313, 314. 315, 316, 317      Malvern.  Ark.,  elevations  at .343 
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Malvern,  Ark.,  Port  Hudson  beds  at 33 

wells  at  and  near 121-122, 170-171, 252 

Manchester,  Tex.,  well  at 234-235 

Mandevtlle,  Ark.,  elevations  at  and  near 347 

Port  Hudson  bed.s  at 50 

well  at 180-181 

Mangham.  La.,  elevation  at 379 

Manney,  W.  M.,  section  by 274 

well  of 127,192-193,274 

Mansfield,  La.,  elevations  near 367-368 

well  prospects  at 135 

Mansfield  group,  correlation  of 34, 35 

Mans.leld  J  unction,  La.,  elevations  at  and  near 367 

Mansura,  La.,  elevations  at 354 

well  at 70  (PI.  XXXVII),  111,  198-199 

Many.  La.,  elevations  at  and  near 381 

stream  valleys  near,  character  of.  figure  showing. .        50 

well  at 220-221 

Many  dome.  La.,  description  of 30.31.34 

effect  of 1 41 

Map  of  areas  underlain   by  Ripley  Cretaceous  and 

Eocene 32  (PI.  XV) 

of  Bingen  artesian  area Pocket  (PI.  XXXVIII) 

of  Catahoula  artesian  area 86  (PI.  XLIII) 

of  Cockfleld  artesian  area Pocket  (PI.  XLII) 

of  Goodwin  Shoals 64 

of  Lafayette  water-bearing  area Pocket  (PI.  X  LIV) 

of  land  and  water  an>as  In  Cretaceous  and  Ter- 
tiary   18  (Pi.  II) 

of  McClanahan  Shoals 64 

of  Many  dome  and  vicinity 50 

of  Nacatoch  artesian  area Pocket  (PI.  XXVII) 

of  Port  Hudson  water-bearing  area. .  Pocket(Pl.  XLl  V) 

of  Prescott  and  vicinity 80 

of  Red  River  division 63 

of  Red  River  lakes 15,62  (PL  XXXIII) 

of  Sabine  arU*sian  area 82  (PI.  XLI) 

showing  location  of  hydrologic  sections 70 

(PI.  XXXVII) 
showing  overlap  of  Cretaceous  and  Tertiary  rocks.  18 
showing  relations  of  domes  and  salt  wells.  30  (PI.  XIII) 

showing  topography 14  (PI.  I) 

showing  variations  in  head  of  underg«*ound  water.        76 
(PI.  XXIX),  80,82  (PI.  XL) 

Map,  geologic,  of  Gulf  Coastal  Plain Pocket  (PI.  Ill) 

Marbut,  C.  F.,  on  Port  Hudson  terraces 51 

Marie  Saline  Landing.  Ark.,  well  on 198-199,278 

Marine  moUusks,  beds  containing,  areas  underlain  by, 

maps  showing 32  (PI.  XV) 

Marion  County,  Tex.,  wells  in 232-233,322 

Marksville,  La.,  elevation  at  and  near 354 

wells  at 11 1, 130, 200-201 ,  280-281 

Marksville  Hills,  La.,  Port  Hudson  escarpment  on, 

v  ie w  of 46  ( P 1 .  X  X  V ) 

Marlbrook,  Ark.,  Marlbrook  formation  at 26 

Marlbrook  formation,  character  of 16, 22, 26, 75 

correlation  of 19 

distribution  of 23, 26 

map  showing Pocket  (PI.  Ill) 

fossils  of 22, 26 

figures  showing 26  (Pis.  X.  X I ) 

occurrence  of,  in  wells 237, 

238, 240, 249, 251 , 2,)9, 260, 261, 265, 267, 295 

sections  of,  figures  showing 116, 

pocket  (PI.  Ill),  70  (PI.  XXXVII) 

thickness  of 26 

water-bearing  value  of 75 
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Marshall,  Tex.,  wells  at  and  near 70  (PL  XXXVII), 

131,230-231,320-321 

i  Marthaville,  La.,  elevation  at 374 

fossils  at 35 

I  well  prospeces  at ;.      139 

'  Martin  Junction,  La.,  elevation  at 355 

Mason,  F.  B.,  information  from 324 

,  Mastodon  bones,  occurrence  of 51 

Matthews  Landing  beds,  correlation  of 33 

Mattocks  Spring,  Ark.,  data  on 88, 156-157 

Maury,  C.  J.,  on  Frio  clays 43 

j  Mayer,  August,  information  from 288 

well  of 206-207,  2S8 

Mayersville,  Miss.,  wells  at 48, 224-225, 317 

i  Maxwell,  W.,  information  on  well  from 236 

Mechanicsburg.  Miss.,  well  at 226-227 

Megalonyx  bones,  occurrence  of 51 

Megatherium  bones,  occurrence  of 51 

Melrose,  Tex.,  well  near 232-233,323 

Melville,  La.,  well  near 220-221,314 

Memphis,  Tenn.,  wells  at 48, 70  (PI.  XXXVII) 

Mena.  Ark.,  wells  at 194-195,274-275 

Menke,  A.  E.,  analysis  by 253,254 

Mer  Rouge,  La.,  elevation  at 373 

well  at 212-213, 300 

Meredith,  S.  R.,  acknowledgments  to 145 

sections  by 251 ,  252, 253, 259. 276-277 

Meridian.  Miss.,  well  at 70  (PL  XXXVIl) 

Mesalia  claibornensis,  figure  showing 36  (PL  XIX) 

Metz, .  analysis  by 130 

Michaelson,  CM.,  information  on  well  from 275 

Middle  Fork,  La.,  elevations  on , 384 

well  prospects  on 134, 137 

Middleton  formation,  correlation  of 33 

MidkilT  Bayou,  La.,  elevations  on 381 

Midway  epoch,  history  of 31 

Midway  formation,  areas  underlain  by,  map  show- 
ing  32  (PL  XV) 

character  of 16  (table),  32, 75 

distribution  of . . .  .* 31, 33-34 

map  showing Pocket  (PI.  Ill) 

fossils  of,  figures  showing....  32  (PL  XIV),  34  (PL  XVI) 

occuiience  of,  in  wells 114, 

130, 132, 134, 135, 2.57, 261, 265, 285, 286, 288, 295 

sections  of,  figures  showing Pocket  (PI.  Ill), 

70  (PI.  XXXVIl) 

synonymy  of 33 

thickness  of 34 

water-bearing  value  of 75 

Midwayan  stage,  correlation  of 33 

Milford,  Ark.,  well  at 196-197 

Mill  Creek.  Tex.,  well  on 228-229,319 

Miller  County,  Ark.,  elevations  In 347-349 

springs  in 88, 178-179 

well  prospects  In 125-126 

wells  in 47,110,125-126.178-181,260-265 

Millers  Bluff,  La.,  Great  Raft  at,  view  of....  60  (PI.  XXX) 

Millikens  Bend,  La.,  elevation  at 372 

Millville,  Ark.,  well  at...  70  (PI.  XXXVIl),  127, 188-189, 268 

Milner.  Ark.,  elevations  at  and  near 340 

spring  at 88, 156-157 

Milton,  A.  IJ..  acknowledgments  to 145 

Minden,  La.,  elevation  at 387 

springs  at 88, 222-223 

waterworks  at 92, 222-223, 316 

wells  at....  70  (PI.  XXXVII).82, 112, 143,222-223,31^316 
MIneola,  Tex.,  well  at 234-235,325-326 
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Little  River  County,  Ark.,  Lafayette  beds  in 124  i 

Port  Hudson  deposits  in 1 124 

springs  in 88,176-179 

well  prospects  in 124-125 

wells  in 47, 77, 109, 124, 176-179,258-260 

Little  Rock,  Ark.,  igneous  rocks  near 28 

Midway  limestone  near 33 

waterworks  at 92 

Little  Terre  Rouge  Creek,  elevations  on 349 

Lobdell,  La.,  well  at 222-223 

Loch  Lomond,  La.,  well  at 220-221,315 

Lockesburg,  Ark.,  wells  near 70  (PI.  XXX VII), 

74,75,129,196-197 
LockesburgWoId,  Ark.,  location  of,  figure  showing.  14(P1. 1) 

origin  of 15 

Lockett,  S.  H.,  on  drainage  of  Red  River  lakes 61 

on  mounds 56-61 

on  sulphur  springs  in  Louisiana 294 

Lockwood  station,  La.,  elevation  at 377 

Locust  Bayou,  Ark.,  elevation  at 337 

Lodi,  Ark.,  elevation  near 351 

Lodi  Ferry,  Ark.,  wells  at 162-163, 247 

Loess,  deposition  of 52 

Logansport,  La.,  elevation  at 367 

Loggy  Bayou,  La.,  elevation  on 377 

lyOgtown,  La.,  elevations  at 374 

well  at 214-215. 303 

Lone  Star,  Tex.,  well  near 230-231 

Long,  Ark.,  elevation  at 346 

l^ng  Island,  N.  Y.,  diagrammatic  srction  of,  showing 

relations  of  perched  water  table ?2 

mud  volcanoes  on 57 

view  of 56(P1.  XXVIl) 

wells  on 82, 94, 108 

Long  Spring,  Ark.,  data  on 88, 158-159. 245 

Long  Springs,  La.,  data  on 89.222-223 

elevation  at 387 

Longvlew,  Tex.,  well  at 230-231.320 

Longwood.  Miss.,  well  at 226-227 

Lonoke  County,  Ark.,  wells  in 178-179, 260 

Loring,  La.,  elevations  at  and  near 380-381 

water  of,  analysis  of 312-313 

well  at 70  (PI.  XXXVll),  112, 141,220-221.312-313 

Lost  Creek,  Ark.,  elevation  on 341 

Loughridge,  R.  II.,  vn  Kentucky  geology  31 

Louisiana,  northern, altitudes  in 198^-223. .'i27-3;i.>, 354-387 

artesian  area  in,  map  showing Pocket 

(;P!s.  XLI,XLllj,«l  (PI.  XLllI) 

geologic  map  of Pcwket  (PI.  Ill) 

geology  of 16-69 

land  and  water  in.dunng  Cretaceous  and  Tertiary 

time,  maps  showmg IS  (PI.  11) 

mineral  sprmgs  and  waters  in 87-89 

rainfall  in,  amount  of 70 

map  showing 71 

stream  valleys  in,  character  of,  figure  showing M 

structure  of 66-69 

map  showing 68  (PI.  XXXVI) 

topographic  features  of 14-16 

figures  showing 14  (PI.  1) 

underground  water  in.  development  of 91-92 

water-bearing  horizons  in 74-87 

art>as  of,  maps  showing Pocket 

(Pl8.XLl,XLIl,XLlV),86  (PI.  XLlll) 

sections  .showing 70  ( PI.  XXXVll) 

table  of 75 

waters  of,  analyses  of , 279-280, 

2S2, 283.  '298. 302, 304, 305, 313, 314. 315. 316, 317 
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Louisiana,  northern,  waters  of,  head  of,  variations  in, 

map  showing 82  (PI.  XL) 

well  prospects  in 130-144 

wells  In Passim 

I^uislana  and  Arkansas  Railway,  elevations  on 329-330 

wells  of 30, 143, 156-157,214-215.242.300 

Louisiana-Arkansas  State  line,  elevations  on 336, 

339,345,357,372.386 

Louiiiana  (Jeologlcal  Survey,  cooperation  with 11 

information  from Pocket  (PI.  Ill) 

Louisiana  Railroad  and  Navigation  Company,  map  of 

62  (PI.  XXXIIl) 

Louisiana-Texas  line,  elevation  on* 361 

Lowdermllk,  James  C.  acknowledgments  to 145 

Lowdermllk,  John,  acknowledgments  to 145 

Lower  Claiborne.    See  Claiborne. 

Lower  Cretaceous  rocks,  character  of 16  (table),  20-22, 7^ 

distribution  of 20-22 

map  showing Pocket  (PI.  Ill) 

sections  of,  figures  showing Pocket  (PI.  Ill) 

water-bearing  horizons  in 74-76 

Lower  Oetaceous  time,  land  and  water  in,  map  show- 
ing    18(PI.II) 

Loyd,  La.,  well  at 218-219 

Luella.  La.,  elevation  at 374 

wellsat..  47, 70 (PI.  XX XV II), &3, 136, 139, 144, 214-215, 300 

Luf kin,  Tex.,  well  at 228-229,319 

Lufra,  Ark.,  elevation  near 350 

Lums.  La.,  elevation  at 372 

'  Lupton.  La.,  elevation  at 387 

Lydla,  Tex.,  well  near 234-235 

Lyell,  Charles,  on  earthquakes ^ .       65 

on  loess 52 

on  Red  River  lakes 62 

!  Lyies  Branch,  La.,  elevatiort  on 387 

I   Lyon,  Miss.,  well  at 70  (PI.  XXXVll),  11,3, 119,224-225 

I 

M. 

McClanahan  Shoals,  La.-Trx..  map  of 64 

McDowell.  S.,  section  by 293 

McCiee,  W  J,  on  Lafayette  formation 45 

McOehee,  Ark.,  elevations  at  and  near 340-341 

I  McKamie,  Ark.,  elevation  at 345 

McKinney  Bayou,  Ark.,  springs  on 264 

McNabbs,  elevation  at 342 

McNeil,  Ark.,  elevations  at  and  near 3.'i9 

McNimm,  E.  A.,  information  on  well  from 2.% 

McWillle  Lake,  La.,  dead  timber  in,  viewof ...  60  (PI.  XXX) 

Macedonia,  Ark.,  spring  at 88, 156- 157 

Macrocallista  (Chionella)  .sobrlna.  figure  showing 42 

(PI.  XXUl) 

Madison  Parish,  La.,  elevations  in 371-372 

Port  Hudson  beds  In 137 

well  prospects  in 137-138 

wells  In 212-213. 299 

Magda,  La.,  elevation  at : 376 

Magnenat,  L.  E.,  analysis  by .321 

Magnesia  springs.  Ark.,  location  of,  and  data  on 88, 

156-157,178-179 

elevation  at 340 

Magnet  ("ove.  Ark.,  igneous  rocks  at 28 

Magnolia,  .Ark.,  elevation  at 340 

spring  near " 156-157, 242 

water  of,  analysis  of 242 

Magnolia  hilgardiana,  figure  showing .34  (PI.  XVII) 

Malaria,  decrease  of.  due  to  change  to  deep-well  water..  90-91 

Mallett,  J.  W.,  analysis  by 318 

Malvern.  Ark.,  elevations  at 343 
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Kacatoch  sand,  water-bearing  value  of 75, 77, 78-81, 117 

water  In '. 26 

analynisof 240 

head  of,  variations  in,  map  showing.  76  (PI.  XXXIX) 

wells  to 26-27 

cost  of ■ 78 

Nacogdoches,  Tex.,  oil  f.eld  of,  location  of,  map  show- 
ing   Pocket  (PI.  Ill) 

oil  field  of,  stratigraphic  position  of 68 

Nacogdoches  County,  Tex.,  wells  in 232-233,322-323 

Nadaillae,  Marquis  de,  on  mounds 56 

Naheola  beds,  correlation  of 33 

Nanafalia  substage,  differentiation  of 35 

Nancy  Lang  I..eague,  Tex.,  well  at 228-229 

Nashville,  Ark.,  elevations  at 343 

well  at 174-175,253 

Natchez,  Miss.,  wells  at 70  (PI.  XXXVII), 

134,142,224-225,317 

Natchitoches,  La.,  elevation  at 374 

location  of,  reason  for 60 

springs  at 88, 214-215, 302 

waterworks  at 92, 214-215, 302 

wells  at  and  near 70  (PI.  XXXVII), 

84,112, 136. 139, 144.214-215,301-302 

Natchitoches  Parish,  La.,  Catahoula  beds  in 138 

Cockfield  member  in 138-139 

dome  in,  salt  wells  at,  arrangement  of,  map  show- 
ing   30  (PL  XIII) 

elevations  in 373-374 

Port  Hudson  gravels  in 138 

springs  in 88-89, 214-215 

wells  in 47,84, 112, 136,214-215. 13»- 140, 300-302 

Natchitoches-Red  River  pariah  line,   La.,  elevations 

at 374,377 

Natchitoches- V^emon  parish  line,  well  prospects  near. .      138 

Nathan,  Ark.,  elevation  near 343 

Natica,  occurrence  of 243,244.272 

Nautilus  dekayi,  occurrence  of 33 

Navarro  formation .  correlation  of 19 

Neal  Springs,  Ark.,  elevation  at 353 

Ncame,  La.,  elevations  near 385 

Neches  lliver,  Tex.,  evidence  of  recent  movement  on . .  64-d5 

Fleming  beds  on 44 

rapids  on 64 

Ncgreet,  La.,  elevations  at 381 

well  at 141,220-221,313-314 

Negreet  Salt  Work.s,  La.,  wells  at 89, 220-221 

Nelson,  Henderson,  acknowlediicments  to 145 

information  from 237, 239. 241 

sections  by 237 

Nelson.  Ark.,  elevation  at 341 

Nevada  County.  Ark..  Blngen  sand  in 126 

elevations  in 349-3.'i0 

Nacatoch  sand  in 126 

Sabine  formiition  in 126 

springs  in 88, 180-181 

wells  In 110, 180-189, 265-267 

Nevada-Hempstead  county  line,   Ark.,  elevations  at 

and  near 342,349 

New  Boston.  Tex.,  wells  at 70  (PI.  XXX  VI  1)^228-229 

New  Era,  La.,  elevation  at 368 

New  Hope,  La.,  elevation  near 343 

wells  at 208-209, 292 

New  Light,  La.,  elevations  at  and  near 3«2-383 

New  Louisville,  Ark.,  elevations  at  an'l  near 345 

wells  at  and  near 47, 

82.83, 118, 121, 123,126, 176-177, 257-2'>8 
New  Madrid,  Mo.,  earthquake  at,  lakes  formed  by 62 
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New  Madrid,  Mo.,  earthquake  at,  sand  cones  and  sand 

sloughs  produced  by 57 

New  Orleans  and  Northwestern  Railway,  elevations  on      330 

well  of 210-211 

New  Roads,  La.,  well  at 216-217 

Newport  Landing,  Ark.,  well  at 190-191,270 

Newton,  H.  C,  section  by 242 

Newton  County,  Tex.,  Oligocene  fossils  In 43 

Nicholas  Bayou,  La.,  elevation  on 377 

Nlnock,  La.,  elevation  at 356 

Nix,  Ark.,  elevations  at  and  near 340 

Nix  Creek,  Ark.,  character  of 263 

Noble,  La.,  elevations  near 381-382 

well  at 70  (PI.  XXX VII),  141,220-221,314 

Noble  Lake,  Ark.,  elevation  at 344 

North  Cypress  Creek,  La.,  elevation  on 374 

Northern  Lignitlc  formation,  correlation  of 35, 40 

occurrence  of,  in  wells 271 

Nugent  station.  La.,  elevations  at  and  near 370 

O. 

Oak  Ridge,  La  ,  elevation  at 373 

well  at 212-213 

Oakville  beds,  correlation  of 42, 43 

Ocullna  mlsstsslpplensls,  figure  showing 42  (Pi.  XXIII) 

vicksburgensis,  figure  showing 42  (PI.  XXIII) 

Odin,  La.,  elevation  at 367 

Ogamaw,  Ark.,  elevations  near 351 

Ogden,  Ark.,  elevations  near 346 

well  at 70  (PI.  XXXVII),  178-179, 259 

Oil,  occurrence  of 68 

occurrence  of,  map  showing Pocket  (PI.  Ill) 

relations  of  natural  mounds  and 55 

Oil  City,  Tex.,  wells  at 232-233 

Oil  Spring,  Tex.,  well  at 232-233, 323 

Okolona,  Ark.,  Cretaceous  beds  at 25, 26 

elevations  at  and  near 339 

wells  at  and  near 109, 117, 154-155, 241 

Old  River  and  Kissatchie  Railway,  elevations  on. 330 

Oldham,  R.  D.,  on  earthquakes 65 

Oligocene  rocks,  character  of 16  (table),  40-44, 75 

deposition  of 4(X-4l 

distribution  of 40-44 

map  showing Pocket  (PI.  Ill) 

divisions  of 41-42 

sections  of,  figures  showing Pocket  (PI.  Ill) 

water- Iwaring  horizons  in,  value  of 75, 86 

Oligocene  time,  land  and  water  in,  map  showing.  18  (PI.  II) 

Oliva  gracilis,  occurrence  of 243 

Oliver,  R.N.  P.,  section  by 274-275 

Olla,  La.,  elevation  at 364 

wells  at  and  near 84, 133, 134, 208-209, 293-294 

Omaha,  Tex.,  well  near 232-233. 322 

Omega,  La.,  elevation  at 372 

Onalaska,  Ark.,  elevation  at 351 

well  at 70  (PI.  XXXVII),  188-189 

Orange,  La.,  elevations  at  and  near 385-386 

Orbitoidal  limestone,  correlation  of 41 

O'Reilly,  Miss.,  well  at...  70  (PI.  XXXVII),  116. 119,224-225 

Orton,  Ark.,  elevation  at 346 

Osbornes  Ferry,  La.,  elevation  at 369 

Ostrea  compresserostra  figure  showing 34  (PI.  XVIII) 

crenulimarginata,  figure  showing 34  (PI.  XVII) 

occurrence  of 33 

franklini,  figure  showing 20  (PI.  IV) 

occurrence  of 20 

larva,  figures  showing 26  (PI.  XI) 

pulaskansis,  figures  showing 34  (PI.  XVI) 
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Ostrea  pulaskansis,  occtirrence  of 33 

qtiadriplicata,  figures  showing 22  (PI.  VII) 

sellffiformis,  figures  showing 36  (PI.  XIX) 

occurrence  of 37,322 

subspatulata,  figure  showing 26  (PI.  XI) 

occurrence  of 27 

thirsae,  figures  showing 34  (PI.  XVIII) 

occurrence  of 36 

vicksburgensis,  figure  showing 42  (PI.  XXIII) 

sp.,  occurrence  of 30.241 

Otts  Bayou,  La.,  elevation  at 368 

Ouachita  County,  Ark.,  elevations  in*. 350-351 

gravels  in 126-127 

well  prospects  in 126-127 

wells  in 110, 1*26-127, 188-191,267-271 

Ouachita  Mountains,  description  of 14 

well  prospects  in 116, 121, 128 

Ouachita  Parish,  La.,  elevations  in 374-375 

well  prospects  in 140 

weUsin 112.140,214-217,302-306 

Ouachita  River,  Bingen  sand  on 23 

Claiborne  formation  on •. 37 

diversion  of 53-^4 

figures  illustrating 53, 54 

elevations  on 336, 337. 339, 351. 353-354, 362-363, 364, 375 

fault  crossing,  section  showing 66  (PI.  XXXV) 

.    flood  plains  of  Mississippi  River  and,  relations  of . .  14, 55 

figure  showing 14  (PI.  I) 

gravel  on 46 

landslips  along,  islands  formed  by 66 

figure  showing 66 

Midway  limestone  on 33 

shoals  on 14,54, 64 

figure  showing 54 

valley  of 14 

swamping  of 16  (table) 

weU  prospects  on 114, 115. 117, 119, 121, 127. 129. 130, 133 

wells  along 70  ( PI.  XXX  VII) , 

85, 133. 146-147, 148-149, 190-191, 196-199,208-209, 
216-217, 220-221, 269-271, 277-279, 290-292, 294-306 

Overflow  Creek,  Ark. ,  well  prospects  near 114 

Owen,  D.  D.,  analyses  by 242, 249, 251. 266, 269, 276, 277 

on  Arkansas  geolog}" 11,12  i 

on  Arkansas  waters 236.241,277  ' 

on  natural  mounds 56  ' 

sections  by 237.241,244  I 

Oxford.  La.,  elevation  at 368 

Oxford,  Miss.,  wells  at 70  (PI.  XXXV^Il)   ! 

Oyster  prairies,  occurrence  of 37  ' 

Ozan,  Ark.,  elevation  at 342  | 

wells  at  and  near.  70  (PI.  XXXVII),  120, 170-171,250-251 


Ozan  Creek  (Middle  Fork),  Ark.,  elevations  on 342 


Packton,  La.,  elevation  at 387 

Paleozoic  rocks,  distribution  of.  map  showing Pocket 

(PI.  Ill) 

occurrence  and  character  of 14, 16-17 

sections  of,  figures  showing Pocket  (PI.  Ill), 

70  (PI.  XXXVII) 

Palestine,  Tex.,  wells  at  and  near 228-229 

Palmer,  La.,  elevation  at 386 

I^aluxy  formation,  correlation  of 19 

distribution  of 137, 139 

Panola  County,  Tex.,  wells  in 232-233, 323 

Paraclifta,  Ark.,  well  at 196-197 

Paracyathus  altematus,  figures  showing 36  (PI.  XIX) 

Ijellus,  figures  showing 36  (PI.  XIX) 
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Paris,  Tex.,  well  at 24, 70  (PL  XXXVII) ,  77, 124, 125 

Parkdale,  Ark.,  elevations  at  and  near 337 

Parker  County.  Tex. ,  Trinity  beds  in 20 

Parkville,  La.,  elevation  at 373 

Parsons  Creek,  La.,  elevation  on 371 

Patten.  .\.  A.,  information  on  wlell  from 325-326 

Patton,  A.  n.,  section  by 268 

well  of 70  (PI.  XXX VI I),  188-189, 268 

Paxton,  Joseph,  on  Great  Raft 60 

Peale,  A.  C,  on  mineral  springs  of  United  States 11 

Peck,  La.,  elevations  at  and  near 364, 369 

Pectcnpoulsoni,  figure  showing 42  (PI.  XXIII) 

Pectunculu»  sp.,  occurrence  of 27 

Pelican,  La.,  elevation  at 368 

Peneplain,  figure  showing 17 

formation  of 17, 44 

Penrose,  R.  A.  F.,  on  Fayette  l>eds 42 

on  Wills  Polntclays 33 

Perched  ground-water  table,  explanation  of ?2-73 

relations  of,  figure  showing 72 

value  of 72-73,86 

Perlgeethe  Shoals,  Ark.,  well  on 198-199, 278 

Personella  sepdentala,  figure  showing .36  (PI.  XIX) 

Peters, ,  section  by 240 

Petty,  D.  CJ.,  Information  from 300 

Phillips,  F.  C,  section  by 2S7 

Phillips.  J.  M.,  acknowledgments  to 145 

Phillips  County,  Ark.,  wells  In 190-191, 271-2?2 

Phos  hllli,  occurrence  of 243.272 

Pickering.  La.,  elevations  near 86, 386 

well  at 143, 220-221 

Pike  City,  Ark.,  elevations  at 351 

wells  at I(r2-193,274 

Pike  County,  Ark.,  Blngcn  sand  In 23, 126. 127 

elevations  In 351 

gravel  in 127 

pressure  head  In 77 

springs  In 88,192-193 

Trinity  sand  In 20.127 

well  prospects  In 126-127 

wells  In 77, 110, 117, 120, 126-127. 190-193,272-274 

Pimpled  prairies,  name  of 55 

See  also  Mounds. 

Pine  Bluff,  Ark.,  elevations  at 344 

springs  near 88, 174-175 

water  of,  analysis  of 2.55 

hygienic  value  of 89-90 

waterworks  at 92,174-175.255 

wells  at  and  near 4vS, 70  (PI.  XXXVII), 

84,89-90, 110. 113. 118. 119, 120, 123, 174-175.255-256 

Pine  Bluff  and  Western  Railway,  elevations  on 331 

Plnepralrie,  Ark.,  well  at 146-147, 236 

Pinevllle.  La.,  elevation  near 376 

wells  at 218-219.311 

Plney  Creek,  La.,  elevations  on 374 

Piper,  C.  v.,  ofi  natural  mounds 59 

Pittsburg,  Tex.,  wells  at 230-231 

Plain  Dealing,  La .,  elevation  at 356 

Plaster  Bluff.  A  rk.,  gypsum  at 20 

gypsum  at.  view  of. 20  (PI.  V) 

Pleasant  Hill.  La.,  elevation  at 382 

spring  at •. 89,220-221 

water  at,  anslysis  of 314 

Pleistocene  rocks,  character  of 16  (table) ,  ,50-59. 75 

degradation  and  deformation  of 16. 46-50, 52-55 

deposition  of .'iO-.'»2 

distribution  of 50-59 

map  showing Pocket  (PI.  Ill) 
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Pleistooene  rocks,  occurrence  of,  in  wells 260 

water-bearing  horizons  in 75 

Pleistocene  time,  erosion  in 46-50,52-55 

Pleurotoma  denticula,  occurrence  of 244, 272 

infans,  occurrence  of 243 

sp.,  occurrence  of 243 

Pliocene  deposits,  character  of 16  (table),  44-46,  75 

distribution  of 44-46 

water-bca  ring  horizons  In 75 

Plymouth,  La.,  elevation  at 382 

well  at 70  (PI.  XXXVIl),  112, 141,220-221 

Poinsett  County,  Ark.,  wells  in 194-195. 274 

Polntc  Coupee  Parish,  La.,  wells  in 216-217 

Poland,  La.,  elevation  at 376 

Polhemus,  J.  H.,  figures  by 64 

Polk  County,  Ark.,  wells  in 194-195,274-275 

Polk  County,  Tex.,  wella  in 232-233,323 

Pollock,  La.,  elevation  at 370 

wellnt 86,111,134,210-211,297 

Poole,  La.,  elevation  at .' 356 

well  at 47,111,202-203 

Pope,  Tex.,  well  at 22S-229 

Pope  County,  Ark.,  wells  in 194-195 

Popher,  Tex.,  wells  at  and  near 228-229 

Porosity,  depth  limit  of 72 

Porous  rocks,  seepage  through 70 

Port  Gibson,  Miss.,  well  at 70  (PI.  XXXVIl) , 

142,224-225,317 

Port  Hudson  formation,  character  of 16  (table) , 50-55, 75 

distribution  of 60-.S5, 113-143 

map  showing Pocket  (PI.  Ill) 

deposition  of 50-52 

erosion  of 52-.'i3 

fossils  in 51 

natural  mound  in^  view  of 54  (PI.  XXVI) 

occurrence  of ,  In  wells 236,237,211,242,243,255,257, 

258. 259. 260, 268, 271, 276, 279. 280, 284, 285, 286, 288, 
295,  296,  2P7,  299, 300.  .304. 308, 309, 31 1,312, 316, 31 7 

outcrop  of,  view  of 46  (PI.  XXV) 

region  of,  well  development  in 91 

sections  of,  figures  showing Pocket  (PI.  Ill),  45 

thickness  of  rodeposited  I^fayette  and  Quater- 

nar>'  beds  and 47-48 

water-bearing  beds  of.  area  of,  map  showing. . . .  Pocket 

(PI.  XLIV) 

water-bearing  value  of 75, 86-87 

Port  Luce  Bayou.  La.,  elevations  on 387 

Port  Union,  La.,  elevations  at  and  near 383-384 

Porter  Creek  group,  correlation  of 33 

Portland,  Ark.,  elevations  at  and  near 337 

wells  at 114, 146-147 

Post-OflRce  Department,  Information  from,  map  show- 
ing   Pocket  (PI.  Ill) 

Powell,  J.  W.,  on  White  Cliffs  chalk 25 

Prairie  Creek,  La.,  elevations  on 386 

^ralrievlUe  station.  Ark.,  elevation  at .* 345 

Prescott,  Ark.,  elevations  at  and  near 349 

Lafayette  gravel  near,  view  of 46  (PI.  XXV) 

natural  mound  at,  view  of 54  (PI.  XXVI) 

vicinity  of,  map  of,  showing  variation  In  head  of 

underground  water 80 

waterworks  at . : 92, 186-187, 266 

wells  at  and  near 78, 79, 110, 182-189, 265-266 

Sfe  also  Black  Creek. 
Pressure.    See  Head. 

Preston.  La.,  elevation  at 360 

Preston  formation,  correlation  of 19. 21 

distribution  of,  map  showing Pocket  (PI.  Ill) 


Page. 
Prices  Salt  Works,  La.,  dome  at 30 

water  at,  analysis  of 317 

weUat 89,222-223,317 

Princeton,  Ark.,  elevations  at  and  near 340 

spring  near 88, 156-157 

Providence  Lake,  La.,  elevation  at 368 

wells  at 48,70  (PI.  XXXVIl),  135, 144, 210-211, 296 

Provlncal,  La.,  elevation  at 374 

Pseudodiadema  texanum .  figures  showing 22  (PI.  VI) 

Pseudoliva  vetusta,  figures  showing 32  (PI.  XIV) 

vetusta,  occurrence  of 33, 244, 272 

sp.,  occurrence  of 40 

Pugnellus  densatus,  figure  showing 26  (PI.  X) 

Pulaski  County,  Ark.,  Eocene  beds  in 128 

well  prospects  in 128 

wells  in 128, 194-195, 275-276 

Pulaskl-Sallne  county  line,  elevation  at 352 

Pullln,  A.  L.,  acknowledgments  to 145 

sections  by 284,285,286,288,316 

Pullman,  Ark.,  elevations  near 353 

Pumping,  cleaning  out  by 107 

Punched  wells,  method  of  making 97 

Purcell.  J .  H. .  section  by 274 

Purdue,  A.  II.,  on  natural  mounds 59 

section  by 252 

Pybum,  La.,  elevation  at 387 

well  at 70  (PI.  XXXVIl),  137, 222-223 

Q. 

Quality  of  well  water.    See  individual  wells,  formation 
names,  etc. 

Quatemar>'  deposits,  character  of 16  (table),  46-66, 75 

distribution  of 46-66. 86-87, 1 13-143 

map  showing Pocket  (PI.  Ill) 

occurrence  of.  In  wells . .  237, 238, 239, 241, 242, 243, 246, 247, 
255, 256, 257, 258, 259, 260, 261, 268, 
274, 276, 279, 280, 284. 285, 286,  288 

region  of,  wells  in 107, 110-112 

sections  of .  figures  showing Pocket  (PI.  Ill) 

thickness  of  Port  Hudson  beds  and 47-48 

water-bearing  horizons  in 75 

Quaternary  time,  erosion  in 46-^,  52-55. 59-66 

Quebec,  La.,  elevations  at  and  near 372 

Quitman  County,  Miss.,  wells  In 226-227 

Radford,  W.  T.,  elevations  supplied  by 331 

Raft,  Red  River.    See  Great  Raft. 

Railways,  elevations  of,  map  based  on Pocket  ( PI.  Ill) 

Information  from,  map  showing Pocket  (PI.  Ill) 

names  of,  abbreviations  for 335 

Rainfall,  absorption  of 70 

amount  of 70 

map  showing 71 

Ram's  horn  grab,  figure  showing 96  (PI.  XLVI) 

Ramsay,  Ark.,  elevation  near 340 

Ramsey,  J.  K.,  Information  from 277 

Randolph,  La.,  elevation  at 384 

well  at 70  (PI.  XXXVIl),  112, 142, 220-221 

Rankin,  Ark.,  elevation  near 346 

Rapides,  I-a.,  elevation  at  and  near 376 

wells  at  and  near 108, 112,218-219,312 

Rapides  Parish ,  La. ,  elevations  In 375-376 

Port  Hudson  gravel  In 140 

well  prospects  In 140 

wells  In 48. 108. 1 12. 138, 140, 143, 2Ufr-219, 306-312 

,   Rapides-Grant  parish  line.  La.,  elevations  on 370,376 

i   Rapids.  pro<luction  ol 16  (table), 50. 64-65 
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Ostrea  palaskaosis,  occurrence  of 33 

quadriplicata,  flguros  showing 22  (PI.  VII) 

selleeformis,  figures  showing 36  (PI.  XIX) 

occurrence  of 37,322 

subspatulata,  figure  showing 26  (PI.  XI) 

occurrence  of 27 

thirsse,  figures  showing 34  (PI.  XVIII) 

occurrence  of 35 

vickaburgcnsis,  figure  showing 42  (PI.  XXIII) 

sp.,  occurrence  of 30,241 

Otts  Bayou,  La.,  elevation  at 368 

Ouachita  County,  Ark.,  elevations  in*. 350-351 

gravels  in 126- 127 

well  prospects  in 126-127 

wells  in 110, 126-127, 188-191,267-271 

Ouachita  Mountains^  description  of 14 

well  prospects  in 1 16, 121, 128 

Ouachita  Parish,  La.,  elevations  in 374-375 

well  prospects  in 140 

wells  in 112. 140, 214-217, 302-306 

Ouachita  River,  Bingen  sand  on 23 

Clail)orne  formation  on •. 37 

diversion  of 53-^4 

figures  illustrating 53,54 

elevations  on 336, 337. 339, 351, 353-354. 362-363. 364. 375  | 

fault  crossing,  section  showing 66  (PI.  XXXV) 

.    flood  plains  of  Mississippi  River  and,  relations  of . .  14,55 

figure  showing 14  (PI.  I) 

gravel  on 46 

landslips  along,  islands  formed  by 66 

figure  showing 66 

Midway  limestone  on 33 

shoals  on 14, 54, 64 

figure  showing 54 

valley  of 14 

swamping  of 16  (table) 

well  prospects  on 114, 115. 117, 119, 121, 127. 129, 130, 133 

wells  along 70  (PI.  XXXVII), 

85, 133, 146-147, 148-149, 190-191, 196-199,208-209, 
216-217,220-221,269-271.277-279,290-292,294-306  i 

Overflow  Creek,  Ark. ,  well  prospects  near 114 

Owen,  D.  D.,  analyses  by 242, 249, 251. 266, 269, 276, 277 

on  Arkansas  geology 1 1, 12 

on  Arkansas  waters 236.241,277 

on  natural  mounds .'ie 

sections  by 237, 241, 244 

Oxford.  La.,  elevation  at .368 

Oxford,  Miss.,  wells  at 70  (Pi.  XXXVII) 

Oyster  prairies,  occurrence  of 37 

Ozan,  Ark. .  elevation  at 342 

wells  at  and  near.  70  (PI.  XXXVII),  I'iO,  170-171,250-251 
Ozan  Creek  (Middle  Fork),  Ark.,  elevations  on 342 


Packton,  La.,  elevation  at 387 

Paleozoic  rocks,  distribution  of.  map  showing Pocket 

(PI.  Ill) 

occurrence  and  character  of 14, 16-17 

sections  of,  figures  showing Pocket  (PI.  Ill),    I 

70  (PI.  XXXVII) 

Palestine,  Tex.,  wells  at  and  near 228-229 

Palmer,  La.,  elevation  at 386 

Paluxy  formation,  correlation  of 19 

distribution  of 137,139  | 

Panola  County.  Tex.,  wells  in 232-233, 323  j 

Paraclifta,  Ark.,  well  at 196-197  ' 

Paracyathus  altematus,  figures  showing 36  (PI.  XIX)   i 

bellus,  figures  showing 36  (PI.  XIX)   | 


Ptkge. 

Paris,  Tex.,  well  at 24,70  (PI.  XXXVII), 77, 124, 125 

Parkdale,  Ark. ,  elevations  at  and  near 337 

Parker  County,  Tex.,  Trinity  beds  in 20 

Parkville,  La.,  elevation  at 373 

Parsons  Creek,  La.,  elevation  on .371 

Patten,  A.  A.,  information  on  ^11  from 325-326 

Patton,  A.  n..  section  by 268 

well  of 70  (PI.  XXXVII),  188-189,268 

Paxton,  Joseph,  on  Great  Raft 60 

Peale,  A.  C,  on  mineral  springs  of  United  States 11 

Peck,  La.,  elevations  at  and  near 364. 369 

Pecten  poulsoni,  figure  showing 42  (PI.  XXIII) 

Pectunculu»  sp.,  occurrence  of 27 

Pelican,  La.,  elevation  at 368 

Peneplain,  figure  showing 17 

formation  of 17, 44 

Penrose,  R.  A.  F.,  on  Fayette  l)eds 42 

on  Wills  Pointclays..: 33 

Perched  ground- water  table,  explanation  of 72-73 

relations  of,  figure  showing 72 

value  of ?2-73,86 

Perigeethe  Shoals,  Ark.,  well  on 198-199,278 

Personella  sepdentala.  figure  showing :i6  ( PI.  XIX) 

Peters, ,  section  by 240 

Petty,  D.  O.,  information  from 300 

Phillips,  F.  C,  section  by 287 

Phillips,  J .  M.,  acknowledgments  to 145 

Phillips  County,  Ark.,  welU  in l'.K)-I91, 271-272 

Phos  hilli,  occurrence  of 243, 272 

Pickering,  La.,  elevations  near 86,386 

well  at 143  220-221 

Pike  City,  Ark.,  elevations  at 351 

wells  at lW-193,-274 

Pike  County,  Ark.,  Bingen  sand  in 23, 126, 127 

elevations  in 351 

gravel  in 127 

pressure  head  in 77 

springs  In 88,192-193 

Trinity  sand  in 20,127 

well  prospects  in 126-127 

wells  in 77, 110, 117, 120, 126-127, 19(K193. 272-274 

Pimpled  prairies,  name  of ."^S 

See  alxo  Mounds. 

Pine  Bluff,  Ark.,  elevations  at 344 

springs  near 88. 174-175 

water  of,  analysis  of 2.55 

hygienic  value  of 8J»-90 

waterworks  at 92. 174-175. 255 

wells  at  and  near 48,70  (PI.  XXXVII), 

84,«»-90, 110, 113, 118, 119, 120, 123, 174-175. 25.>-2,56 

Pine  Bluff  and  Western  Railway,  elevations  on 331 

Plnepralrie.  Ark.,  well  at 146-147,236 

Plne\Mlle,  La.,  elevation  near 376 

wells  at 218-219,311 

Piney  Creek,  La.,  elevations  on 374 

Piper,  C.  v.,  ofi  natural  mounds .59 

Pittsburg,  Tex.,  wells  at 2.30-231 

Plain  Dealing,  La.,  elevation  at .356 

Plaster  Bluff,  A  rk..  gypsum  at 20 

gypsum  at,  view  of 20  (PI.  V) 

Pleasant  Hill.  La.,  elevation  at 382 

spring  at •. 89.220-221 

water  at,  analysis  of 314 

Pleistocene  rocks,  character  of 16  (table),. 50-59, 75 

degradation  and  deformation  of 16. 46-.5(), .52-55 

deposition  of .50-52 

distribution  of .50-59 

map  showing Pocket  (PI.  Ill) 
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Sabine  formation,  fossils  of,  figures  showing.  32  ( PI.  X I V) ,  34 

(Pis.  XVII,XVIII) 

natural  mounds  in,  views  of 54  (PI.  XXVI) 

occurrence  of,  in  wells 113, 114, 

115, 116-117, 118, 119, 120-121. 122, 123, 126, 127, 
129, 130, 131, 133, 134, 135, 136, 137, 138, 139, 140, 
141,143,144,242,256,257,258,265,268,283,284, 
285, 286, 288, 295, 298, 300, 301 , 3(M,  312, 315.'31() 

sections  of,  figures  showing 70  (Pl.XXXVII), 

116,  pocket  (Pi.  II I J 

synonymy  of , 34 

thickness  of 36 

water  in 34-35 

head  of,  variations  m,  map  showing 82  (PI.  XL) 

water-l)earing  value  of 75, 83-84, 89-90 

.  Sabine  Parish,  La.,  elevations  in 379-:J82 

oil  spring  in 68 

springs  in 89,220-221 

well  prospects  in 141-142 

wells  in 83, 1 12, 14 1-142, 220-221 ,  313-314 

Sablne-De  Soto  parish  line,  La.,  elevation  on 368 

Sabine  River,  La.,  elevations  on 386 

Eocene  bods  on 35, 36, 37 

fossils  on 35, 37 

merging  of  Port  Hudson  and  alluvium  on 53 

shoals  and  rapids  on 14,16  ( table),. ')9. 64 

maps  of 64 

section  of 65 

view  of 58  (PI.  XXVIII) 

well  prospects  In 142-143 

wells  on 86. 142 

Sabine  River  bods,  correlation  of 34 

Safford,  J .  M.,  on  Lagrange  group 34, .^5, 40 

on  Memphis  well 48 

on  Middloton  formation 33 

on  Porters  Creek  group 33 

St.  Francis  County,  Ark.,  wells  in 194-195 

St.  Joseph.  La.,  well  at 70  (PI.  XXX VI I), 220-221 

St.  Landry  Parish,  La.,  wells  in 220-221,314 

St.  Louis,  Iron*  Mountain  and  Southern  Railway,  ele- 
vations on 331-.132 

section  by 260, 275, 293-294 

wells  of 27,81,84, 

113, 115, 118, 119, 123, 128, 1.33, 134, 136, 139, 140. 
146-147, 148-149, 152-1.')3, 154-155, 158-159, 164- 
165, 178-179, 180-181, 194-195, 198-199,208-209, 
210-21 1, 212-213, 216-217, 241, 245, 248-249, 256, 
260, 275-276, 279, 293-294,  297, 299, 300,  307-.3as 
St.  Louis  Sampling  and  Testing  Company,  analysis  by.      240 
St.  Louis,  San  Francisco  and  New  Orleans  Railway,  ele- 
vations' on 332 

St.  lyouis  Southwestern  Railway,  elevations  on 332 

wells  of 174-175,230-231,25.5 

St.  Maurice,  La.,  elevations  at 387 

well  pro»r)ects  at 1.38 

St.  Stephens  White  limestone,  correlation  of 41 

Saline  Bayou,  .\rk.,  elevations  on 117, .339 

Saline  Bayou,  La.,  elevations  on 374,387 

Saline  County,  Ark.,  elevations  in .352 

Sabine  formation  in : 128 

well  prospects  m 128 

Saline-Jefferson  county  line.  Ark.,  elevation  at 344,352 

Saline- Pulaski  county  line,  elevation  at 3.52 

Saline  Landing,  Ark.,  water  at,  analysis  of 254 

wells  at 77, 125 

Salme  Ri\  cr.  .\rk.,  elevations  on 337,  .352 

wells  on 70  (Pl.XXXVII) 


PaC«> 

Salisbury,  R.  D.,  and    Chamberlin,  T.  C,  on    Red 

River  lakes 61 

Salix  hayel,  figure  showing 24  (PI.  VIII) 

Salt  beds,  origin  of 67-68 

Salt  works,  location  of,  map  showing 30  (PI.  XIII), 

pocket  (PI.  Ill) 

See  also  Drakes,  Price,  Bisteneau. 

Samples  station,  Ark.,  elevation  at 344 

San  Augustine,  Tex.,  well  near 234-235 

San  Augustine  County,  Tex.,  Claiborne  beds  in 36 

wells  In » 234-235 

San  Patrice  Bayou,  La.,  elevations  on 382 

Sand  cones,  views  of 56  (PI.  XX VII), 58  (PI.  XXVIII) 

Sand  pump,  view  of 96  (PL  XLVI) 

Sand-pumping  tools,  description  of 09-102 

view  of 96  ( PI.  XLVI),  102  (PI.  XLIX) 

Sanders,  Ark.,  elevation  at. .  .^ 344 

Sands  and  gravels,  surficial,  water-bearing  value  of. 86-87 

Sandspur,  La.,  elevation  at 370 

well  at 136,212-213,297 

Sandstone  quarries,  location  of,  map  showing Pocket 

(PI.  Ill) 
Sandy  Boisd' Arc  Creek,  Ark.,  elevations  on 343 

wells  along 162-165, 248 

.Sandy  Creek,  La.,  elevation  on 386 

Sans  Souci,  La.,  spring  at 89, 214-215 

Sanfoni,  L.  C,  section  by 311 

.Sapindus  angustlfolius,  figure  showing 34  (PL  XVII) 

Saratoga,  Ark.,  Marlbrook  formation  at 26 

wells  at 109,174-175,254 

See  also  Saline  Landing. 

Saratoga  chalk  marl,  occurrence  of 26 

Saratoga  Wold,  location  of,  map  showing 14  (PL  I) 

origi  n  of 15 

Sarepta,  La.,  elevation  at 387 

Satartia,  Miss.,  weU  at 70  (PI.  XXXVII),  135,226-227 

Saturation,  zones  of.    See  Zones  of  saturation. 

.Sayles  Branch,  La.,  elevations  on 386 

Scapharca  lesueurl,  figure  showing 42  (PI. XXIII) 

Scheuman  &  Bros.,  information  on  well  from 249 

Schloenpachia  leonensis,  figures  showing 22  (PL  VII) 

Schuchert,  Charles,  fossils  collected  by,  figure  show- 
ing    40(PLXXI) 

Schwarz,  E.  A.,  on  ant  hills 58 

Scott  Lake,  Ark.,  well  at 180-181 

Scotts  Bluff,  La.,  elevation  at 384 

.Screening,  process  of 107 

Searcy,  La.,  elevations  at  and  near 364 

Security,  La.,  elevation  at 364 

Sedimentation.    See  Deposition. 

Selma  chalk,  section  of,  figure  showing..  70  (PI.  XXXVII) 

Sevier  County,  .\rk.,  Bingen  sand  in 129 

elevations  in 352-353 

springs  in 88,194-197 

well  prospects  in 128-129 

wells  in 77,124,129,194-197.276-277 

Seyms,  G.  II.,  analysis  by 267 

Shalor,  M.  K.,  on  natural  mounds 65 

Shanks,  Oscar,  acknowledgments  to 145 

sections  l)y 289-290,297,300,310,311,314 

Sharpe,  W.  B.,  section  by 265 

Shaw,  Miss.,  well  at 119, 224-225 

Shelby  County,  Tex.,  wells  in 234-236 

Shell  Beach,  La.,  section  at,  figure  showing 45 

Shepard,  E.  M.,  on  mounds 57 

on  Red  River  lakes 62 

Sheppard,  Ark.,  elevation  at 343 
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RavaoA,  Ark.,  devations  at  and  near 347 

Ray  bums  Salt  Works,  La.,  Cretaceous  fossils  at 30 

water  at,  analysis  of 283 

well  at 88,200-201,283 

Rayville,  La.,  elevations  at 379 

Reagan,  J.  U.,  on  Zimmerman  water  supply 90 

Recent  rocks,  character  of 16  (table).  75 

water-bearing  horizons  In 75 

Recent  time,  events  in 50-60 

Rector,  H.  M. ,  information  from 244-245 

well  of • 168-159,244-245 

Red  Fish,  La.,  elevation  near 354 

Red  River,  character  of 264 

deflection  of 50,62-63 

map  showing 63 

deposition  In 61-62 

views  showing 80  (PI.  XXXI) 

elevations  on 14, 

342, 345, 346, 348.364-355, 356-357, 360, 366, 370, 374, 376, 377 

gravel  on 46,125 

Port  Hudson  beds  on 50 

raft  on.    See  Great  Raft. 

rapids  on 63-64 

silt  In,  views  of 60  (PI.  XXXI) 

tributaries  of,  lakes  on 14-16 

lakes  on,  figure  showing 15 

valley  fill  on,  thickness  of 47-48 

valley  of,  lakes  of.    See  Lakes  of  Red  River  Valley. 

water  of,  analysis  of 264 

well  prospects  on 123,125,126,136,138,140 

Red  River,  .\rk.,  wells  along 70,  (PI.  XXX VII) , 

82,86,124,125,131,160-161,176-179, 

180-181 ,  204-205, 246, 258-250, 260, 286 

Red  River- .\labama  Landing  fault,  movement  on.  16(table) , 

51,50,62,65-66,68 

Red  River  County,  Tex.,  Annona  thalk  In 25 

wells  in 234-235,324 

Red  River  Parish,  La.,  elevations  In 376-377 

Port  Hudson  beds  In 140 

springs  in 80, 218-219 

well  prospects  In 140-141 

wells  In 84,112,139,140-141,218-219,312 

Red  Rlver-Blenvllle  parish  line,  elevation  at 355,376 

Red  Rlver-Bossler  parish  line.  La.,  elevation  at 357,376 

Red  Rlver-Natchltoches  parish  line.  La.,  elevations 

on 374,377 

Redfield.  Ark.,  elevations  at 344 

well  at 70  (PI.  XXXVII),  113,120,174-175,256 

Reedvllle,  A rk.,  elevation  at 341 

Register,  Ark.,  elevation  near 349 

Rclnhardt,  J.  A.,  Information  from 258 

well  of 176-177,258 

Relsor,  La.,  elevation  at 360 

Rhodossa,  La.,  elevations  near 360 

Richland,  La.,  well  at 218-219 

Richland  Parish,  La.,  elevations  in 377-379 

well  prospects  in 141 

wells  In 141,220-221 

Ringgold.  La.,  elevations  at  and  near 356 

Ripley   formation,   areas   underlain  by,   map   show- 
ing  ! 32  (PI.  XV) 

section  of.  figure  showing 70  (PI.  XXXVII) 

Rlson,  Ark.,  elevation  at 339 

wells  at 70(Pl.XXXVII),85,118,15(V-157 

Ritts,  B.  v.,  section  by 275 

Ri\ers,  well  fluctuations  due  to 80 

Riverside.  Miss.,  well  at 70  (PI.  XXXVlIl,  226-227 

Riverton.  La.,  elevations  at  and  near 363 


Page. 
Rob  Roy.  Ark.,  elevation  at 344 

Robblns,  W.  H..  Information  from 245 

well  of 120, 158-15©,  245 

Robellne.  La., elevatlonat 374 

well  prospects  at 139 

Roberta,  La. .  elevation  at 357 

Robertson,  J.  B.,  on  mounds 56 

Rdbertson,  T.  W..  work  of 292 

Robinsons  Ferry,  Tex.,  well  at 37, 

70,  ( PI,  XXXVII) ,  84, 85, 141 , 234-235, 324 
Robson,  La.,  elevation  at 360 

well  at 47,70  (PI.  XXXVII)  111,131,204-205,288 

Rochelle,  La.,  elevation  at 3TO 

well  at 70  (PI.  XXXVII), 

84,  IUi  133, 1^4, 136, 144,212-213,297 

Rock  Creek,  Ark.,  elevation  on 351 

Rock  Row  Shoals.  La.,  well  on 70,  (PI.  XXXVII), 

216-217,306 
Rockland.  Tex.,  Catahoula  sandstone  near 43 

Catahoula  sandstone  near,  quarry  in,  view  In 42 

(PI.  XXIV) 

well  at 143 

Rocky  Bayou,  La.,  elevations  on 376 

Rocky  Comfort,  Ark.,  Annona  chalk  at 25 

wells  at 109,124,178-179,259-260 

Rocky  Mountain,  .\rk.,  landslip  bench  on,  view  of.  20  (PI.  V) 

Rohwer,  H.,  elevations  supplied  by 330,331 

Rolyat,  Tex.,  wells  at  and  near 70,  (PI.  XXXVII), 

228-229,319 
Rosborough  Spring,  Tex.,  data  on 23(^231,320 

water  of.  analysis  of 320 

Rose,  Allen,  section  by 253 

well  of 77,172-173,253 

Rose  Pine,  La.,  elevations  near 386 

Rosedale.  Miss.,  wells  at 70,  ( PI.  XXXVII) , 

113,119,123,224-225 

Roseflcid,  La..  Vlcksburg  beds  near 41 

Rosstown.  Ark.,  elevation  at 350 

Rotary  process,  description  of 10^105 

figures  showing 106  ( PI.  LI ) 

Roton,  Ark.,  elevation  at 341 

Rowland  Raft,  Ark.,  well  on 198-199,279 

Rulevllle,  Miss.,  well  at 70  (PI.  XXXVII),  119,226-227 

Rusk.  Tex.,  well  at 230-231 

Rusk  County,  Tex.,  wells  In 234-235 

Ruaaellvllle,  Ark.,  well  at 194-195,275 

Ruston,  La.,  elevations  at  and  near 371 

spring  near 88, 212-213 

water  near,  analysis  of 298 

hygienic  value  of ^ 90 

waterworksat 92,212-213,299 

wells  at  and  near 70  (PI.  XXXVII) , 

84,90, 112, 137, 142,212-213,298-299 
Ryan,  La.,  elevation  at 384 

S. 

Sabine  County,  Tex.,  Claiborne  fossils  in 36 

wells  In 234-235,324-325 

Sabine  epoch,  history  of 31-32 

Sabine   formation,   areas   underlain  by,  map  show- 
ing  32  (PI.  XV) 

artesian  area  of,  map  showing Pocket  (PI.  XLI) 

character  of 16  (table) ,  34-36,75 

deposition  of 31 

distribution  of • 31, 

34-36,116-117,118,120-121,126,131-132,135,141,142 

map  showing Pocket  (PI.  Ill) 

elevation  of,  map  showing Pocket  ( PI.  XLI) 


412 


QENEBAL    Il^^DEX. 


Sylvester,  I.  W.,  section  by 309 

Synonymy,  symbols  of 33 

tables  showing.    See  formation  names. 
Syre,  Ark.,  well  at 190-191 

T. 

Taff,  J.  A*.,  figures  by 17 

information  from Pocket  (PI.  Ill) 

on  Annona  chalk 25-26 

on  Qrypheea  veslcularis 30 

on  Indian  Territory  deposits 16, 19, 20 

on  mounds 56 

photograph  by 28  (PI.  XII) 

section  by 21 

Talfor,  R.  B.,  photographs  by.  60  (Pis.  XXIX,  XXX,  XXXI) 

Tallulah,  La.,  elevations  at 372 

Tamo  station,  Ark.,  elevation  at 344 

Tannehill,  La.,  elevation  at 387 

well  at 70  (PI.  XXXVII),  112, 137,222-223 

Tanyard  Springs,  La.,  data  on 228-229 

Tar  River,  La.,  valley  ol,  character  of,  figure  showing.       50 

Tarblngton,  Tex.,  natural  mound  near,  view  of 54 

(PI.  XXVI) 

Tarrant  County,  Tex.,  Trinity  sand  In 20 

Taylor,  Ark.,  elevation  at 340 

wells  near 70  (PI.  XXXVII),  82,110,143,156-157,242 

Taylor,  La.,  elevation  at 356 

Taylor  formation,  correlation  of 19 

Taylortown,  La.,  elevation  at 357 

Tchula,  Miss.,  wells  at. . . .  70  (PI.  XXXVII),  84,224-226,317 
Tenaha,  Tex.,  natural  mounds  near,  views  of.  54  (PI.  XXVI) 

sand  cones  at 56-57 

viewof 56  (Pl.XXVII) 

Tendall,  La.,  elevation  at 372 

Tennessee,  wells  in 48 

Tensas  Parish,  La.,  elevations  in 382-383 

well  prospects  In : 142 

wells  In 142,220-221 

Tensas  Klver,  La. ,  elevations  on 1 4, 364, 366, 372, 383 

Terniltes,  hill  of,  description  of 58 

view  of 58(P1.  XXVII) 

Terrace,  view  of 46  (PI.  XXV) 

Terraces,  Port  Hudson,  figures  showing 51, 53 

location  of,  map  showing 14  (PI.  I) 

occurrence  of ^ 16  (table),  49, 50, 51, 52-53 

Terre  Noire  Creek,  Ark.,  elevations  on -  339 

Nacatoch  sand  on 27 

well  prospects  on 117 

Tertiary  rocks,  character  of 16  (table), 31-46, 75,81-86 

divisions  of 16  (table) 

description  of 31-46 

occurrence  of 31-46, 81-86, 1 1 4 

overlap  of 119,126,140 

figure  showing 18 

region  of,  wells  In 91,94,107,108,110-112 

sections  of,  figures  showing Pocket  (PI.  Ill) 

water-bearing  horizons  in 75 

Tertiary  time,  erosion  in 16  (table), 44, 46 

land  and  water  in,  map  showin^^ 18  (PI.  II) 

Tetanthera  praecursoria,  figures  showing 34  (PI.  XVII) 

Texarkana,  -^rk.,  elevations  at  and  near 348-349 

springs  near 88, 263 

water  at,  analyses  of 261-262 

water  prospects  at,  report  on 262-264 

waterworks  at 92, 180-181, 261-264 

wells  at 70  (PI.  XXX VI I), 81, 99, 125, 180-181,261-264 

Texarkana,  Tex.,  wells  at 26, 

70  (PI.  XXXVII), 76, 79, 120,228-229,319^20 
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Texas,  northeastern,  altitudes  in 228-235 

domes  in 16  (Uble),29,30,67 

location  of,  map  showing 68  (PI.  XXXVI) 

geologic  map  of Pocket  (PL  III) 

geology  of 14-69 

correlation  of  Arkansas  and  Indian  Territory 

geology  and 19 

maps  showing 18  (PI.  II), 

32  (PK  XV),  pocket  (Pis.  Ill,  XXXVIII) 

sections  showing 24,  pocket  (PI.  Ill) 

land  and  water  in,  during  Cretaceous  and  Tertiary 

time,  maps  showing 18  (PI.  II) 

natural  mounds  in,  views  of 54  (PI.  XXVI) 

sand  cones  in,  view  of 56  (PI.  XXVII) 

structure  of,  map  showing 68  (PJ.  XXXVI) 

water-bearing  horizons  in 74, 75 

sectionsof 70  (PI.  XXXVII) 

.  water  of,  analysis  of 320, 321 

wells  In 228-235 

Texas  and  Pacific  Railway,  cut  on,  Catahoula  forma- 
tion In,  viewof 42  (PI.  XXIV) 

elevations  on ^ 332-333 

wells  of ! 86, 130, 132. 133, 134, 140, 142, 198-199, 

206-207, 210-21 1, 216-217, 218-219, 222-223, 295, 310, 314 
Texas  Geological  Survey,  information  from .  Pocket  (PI.  Ill) 

Texas- Louisiana  line,  elevation  on 361 

Thomas  station,  La.,  elevation  at 356 

Thornton,  Ark.,  elevations  at  and  near 337 

well  at 70  (PI.  XXXVII),85, 115, 148-149,237 

Three  Rivers  Ferry,  elevation  on 363 

T.llar,  Ark.,  elevations  at ^..      341 

Timber  deadened  by   Rod   River  Valley  lakes,  views 

of 60  (PI.  XXX), 64  (PI.  XXXIV) 

Timpson,  Tex.,  well  at 234-235 

Tinsey  Bayou,  La.,  elevation  on 373 

Tioga,  La.,  elevation  at 376 

Tip-top  station,  Ark.,  elevation  near 339 

Tishomingo,  Ind.  T.,  section  near,  figure  showing 17 

TitusCounty,  Tex.,  wells  in 234-235 

Toliver,  Tex.,  well  at 232-233 

Topography,  development  of 16  (table) ,  44-66 

ground  water  and,  relations  of 81,83 

map  illustrating 14  (PI.  I) 

outline  of 14-16 

Toronto,  Tex.,  elevation  at 344 

Touzet,  H.  P.,  acknowledgments  to 145 

Information  on  well  from 281 

section  by 282 

Trammer,  D.  A.,  section  by 244 

Traskwood,  Ark.,  elevation  at 352 

Travers  Peak  formation,  correlation  of 19 

Travis  County,  Te.x.,  Midway  limestone  In..'. 33 

Trees,  floating,  bowlders  carried  by  roots  of 46 

Tremont,  La.,  elevations  near 371 

Trenton,  La.,  elevations  at  and  near 368 

Triassic  peneplain,  slope  of 69 

Trlassic  time,  events  in 17 

Trinity,  La.,  elevations  at 365 

Trinity  sand,  character  of 20, 75, 122, 127 

depth  to 76 

description  of 20 

distribution  of 20, 122, 127, 128-129 

map  showing Pocket  (PI.  Ill) 

divisions  of 19 

fossils  of 20 

figures  showing 20  (PI.  IV) 

occurrence  of.  in  wells 122, 127. 128-129, 137, 139, 274 

sections  of,  figures  showing 70  (PI.  XXXVII) 
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Sheppard,  Ark.,  wella  at 164-165 

Sheridan,  Ark.,  elevations  at  and  near 341 

well  prospects  at 120 

Shcrrili,  Ark.,  elevation  at 344 

Shields,  W.  A.,  information 312 

Shover  Springs,  Ark.,  data  on 88,170-171 

Shreve,  11.  M.,  on  Great  Raft 60,61 

Shrcveport,  La.,  elevations  at  and  near 361 

lakes  nca  r 60 

springs  near 88, 204-  2a') 

waterworks  at 92 

wellsatandnear 47,70  (Pi.  XXXVlIj,81, 

88, 101,  111,  131-1.32. 135, 136, 139, 14.3,204-207,286-288 

sections  of,  diagram  showing 132 

Shrcveport  Junction,  La.,  wells  at.  70  (PI.  XXXVII),  206-207 

Shreves  Island.  La.,  well  on 200-207.288 

Shuptine.  D.  R.,  acknowledgments  to 145 

Sibley  Station.  La.,  elevations  at  and  near 387 

Sibley,  Lake  Bisteneau  and  Southern  Railroad,  olova- 

tlons  on 332 

Sicily  Island,  La.,  elevation  at 364 

loess  on .'»2 

relation   of    Ouachita    drainage    and,    Tgure 

showing 54 

Sicily  Island  Hills,  development  of ,'>4 

Silo  sandstone,  correlation  of 19 

Silt,    accumulation    of,    in   Red    River,   view  show- 
ing   60  (PI.  XXIX) 

Simmsboro,  La.,  elevations  at 371 

Simmesport,  La.,  elevation  at  and  near 355 

SmackoYcr  Creek,  Ark.,  elevation  on 351 

Smackover  Shoals,  Ark.,  well  on 190-191.271 

Smcad,  Ark.,  elevations  at  and  near 337 

Smith,  Frank,  acknowledgments  to 145 

Smith,  E.  A.,  on  Alabama  geolog>' ;i3,36 

on  lignitic  bods 34 

on  White  limestone 39. 41 

Smith,  K.  A.,  and  Aldrich,  T.  J  I.,  on  Grand  Gulf  beds. .        42 
Smith,  E.  A.,  and  Johnson,  L.  C,    on   Alabama  geol- 
ogy  3.3,.^5,.36 

Smith,  E.  A.,  Johnson,  L.  C,  and  Langdon,  1).  \V..  on 

Alabama  geology 34,35 

Smith,  G.  S..  secrtion  by 2.')2 

Smith,  R.  W.,  acknowledgments  to 23,145 

information  from 253 

well  of ■:3, 1 72-173,  i'»3 

Smith,  Willaby,  information  on  well  from 253 

w  el  1  o  f 77 , 1 7  2- 1 73 , 2.'>3 

Smith  County,  Tex.,  weHs  in 234-235,325 

Smith  Lake.  Lu.,  elevation  at 363 

Smithland,  La.,  well  at 208-2(K),292 

Smithton,  Ark.,  elevations  at  and  near 339 

wells  at  and  near 154-155 

Smithville.  La.,  section  at,  figure  showing 45 

Snyder,  S.  Y.,  sei'tlon  by 2S7 

Snyder,  W.  11. ,  and  Davis,  W.  M.,  on  Red  River  lakes.        61 

Sodo  Lake,  La.,  elevations  on 361 

phases  of,  maps  showing 62  (PI.  XXXIII) 

Sodus,  La.,  elevation  »-t 382 

Solkland,  A.  IL,  information  on  well  from 236 

Sonnet  Bayou,  La.,  elevations  on 387 

South  Cypress  Cretx,  La.,  elevations  on ^    374 

Southern  Lumber  Company,  elevations  of 332 

wells  of 85, 1 14, 1 19, 146-147 

Bpillman,  W.  T.,  on  mounds 59 

Spirit  Lake,  Ark.,  elevation  at 345 

Spring  and  well  records,  table  of,  and  notes  on 145-324 

SpringCreek,  La.,  elevation  on .376 


I'age 

Spring  Hill,  Ark.,  elevations  at  and  near 343 

wells  at  and  near •  109, 1 70-171, 251 

Spring  Hill,  La.,  elevation  at 387 

waterof,  hygienic  value  of 90 

well  at 70  ( PI.  X XX  VI I), 90, 11 2,  l.:3, 222-223, 316 

Spring  theory  of  origin  of  natural  mounds,  discussion  of.  56-^57 

Springhill,  La.,  well  at 218-219 

Springs,  bibliography  of 1 1-13 

occurrence     and     character     of.     See    /or motion 

names,  localities,  etc. 
pro<luction  of,  by  perched  water  table,  Hgure  show- 
ing         72 

records  of,  discussion  of,  scope  of 10 

I  Springs,  mineral,  table  of Si^-89 

!  Sprudel,  Ark.,  elevation  at 343 

j  wellat 109,162-163 

.  Stafford,  La.,  elevation  at 364 

I  Stamps.  Ark.,  elevations  at  and  near 345 

well  at....  70  (PI.  XXXVII),  83, 110,118,123,  h76-177, 258 

Stanton  station.  La.,  elevation  near 866 

Star  View  place.  La.,  well  at 208-209, 292 

Starkeville,  Miss.,  well  at 70  (PI.  XXXVII) 

Stateline,  La.,  wellat 111,210-211 

State  Salt  Springs,  data  on 88, 176-177, 178-179 

Stay,  La.,  wellat 212-213,297 

Steele  switch.  La.,  elevation  at 360 

Steins  Bluff,  La.,  elevation  at 384 

Stephens,  Ark.,  elevat  ions  at 351 

I  Stevens.  Tex.,  well  at 234-235 

Stoer,  Charles,  sect  ion  by 312 

Stocr  A  Backus,  acknowledgments  to 145 

Stonewall,  La.,  elevation  at 368 

Strainers,  natural,  formation  of 107 

'  figure  showing 107 

Stratigraphy,  discussion  of 14-69 

table  of 16 

Strong,  W.  A.,  acknowledgments  to 145 

section  by 304 

Structure,  discussion  of 66-69 

map  showing 68  (PI.  XXXVI) 

Stubbs,  L.  \V.,  elevations  supplied  by 335 

Stuttgart.  Ark.,  wells  at 48,146-147,236 

Sub-Clarksville  sand,  artesian  wella  from,  area  of.  map 

showing Pocket  (PI.  XXXVIII) 

character  of 16, 25. 75 

dip  of 69 

distribution  of 2.'),  118, 121, 124. 1^),  137, 139 

map  showing Pocket  (PI.  XXXVIII) 

sections  of.  figures  showing 24, 7t)  (PI.  XXXVII) 

water-bearing  value  of 76, 77 

See  also  Bingen  formation. 

Sucamochee  formation,  correlation  of 33 

Sulphur  City,  La.,  sand  cone  at.  formation  of 56-57 

Sulphur  River,  Ark.,  charatrler  of 263 

Sulphur  Spring,  Ark.,  data  on 88, 146-147. 164-16.5, 236 

Sulphur  Springs,  La.,  data  on 89, 232-234, 322 

Sulphur  Springs,  Tex.,  well  at 232-233, 321-322 

Sulphur  water,  oc-currence  of,  map  showing Pocket 

(Pis.  XLI,  XLII) 

Sulphur  Wold,  location  of,  map  showing 14  (PI.  I) 

rocks  of 15, 28 

Sumpter,  Ark.,  wellat 146-147,236 

Sunflower  County,  Miss.,  wells  in 226-227 

Sunshine,  Ark.,  elevat  ion  at 337 

;  Surrey,  La.,  wells  at  and  near 206-207, 288 

'  Sutton,  Ark.,  wells  at 188-180,267 

j  Sweet  Home,  Ark.,  well  at...  70  (PI.  XXXVII),  128,194-195 
;  Sylvester,  I.  W.,  elevations  supplied  by 327 
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Volutilithes  petrosus,  occurrence  of 243, 244, 272 

var.  tuomoyi,  figure  showing 34  (PI.  XVIII) 

rugatus,  figure  showing 34  (PI.  XV^I) 

sp.,  occurrence  of 40 

Vorhees,  La.,  elevation  at 355 

Wade,  11.  W.,  aclcnowledgments  to 145 

information  from 260 

section  by 238,266 

Wadley  Station,  La.,  elevation  at 357 

Wailes,  B.  C.  L..  on  Grand  Gulf  sandstones 42 

Waldo,  Ark.,  elevations  at  and  near 340 

well  at 28, 

34,70  (PI.  XXXVU),  84,118,127,156-157,242 

Walker.  Doctor,  station  by 317-318 

Walker.  C.  S..  section  by 259 

well  of 77,178-179,250 

Wallace  Lake.  La.,  elevation  at 368 

Wallaceburg.  Ark.,  wells  at 170-171 

Walnut  Bluff,  fossils  in 37 

Walnut  formation,  correlation  of 19 

Walnut  Lake.  Ark.,  elevations  at 341 

Walter,  II.  C,  section  by 316 

Wamba,  Tex.,  wells  at 228-229 

W  ard ,  F .  W . .  wel  1 1  c  s t  b y 275 

Warren.  Ark.,  elevations  at  and  near 337 

wells  at  and  near 70  (PI.  XXXVII) , 

85,110,113,114,119,123,146-147,236,237 

Warren  County.  Miss.,  wells  in 226-227 

Washington.  Ark.,  elevations  at  and  near 343 

water  near,  analysis  of 251 

wells  at  and  near 70  (PI.  XXXVII; , 

77, 109, 120-121, 170-171, 251 

Washington  County,  Miss.,  wells  in 226-227,317-318 

Washington  greensand,  correlation  of 27 

See  also  Nacotoch  sand. 

Washita  group,  character  of 16  (table) .  75 

distribution  of 21 

map  showing Pocket  (PI.  Ill) 

divisions  of 19 

fossils  of 21 

figures  showing 22  (PI.  VII) 

section  of.  figure  showing 70  (PI.  XXXVII) 

thickness  of 21,67 

water-lwaring  value  of 75 

Water,  use  of.  in  well  drilling 93, 99-107 

Water,  mineral,  occurrence  of 114, 115, 

116. 117. 120, 121, 124, 125, 127, 129, 130, 131, 132. 
134, 135, 136. 137, 138,  139, 140, 141,  142. 143, 144 

occurrence  of,  map  showing Pocket  (PI.  X  LI,  X  LI  I) 

Water,  salt,  occurrence  of 114, 117, 124, 125, 130, 

133, 134, 135, 136, 137, 138, 139, 141, 142, 144 
occurrence  of,  maps  showing..  Pocket  (PI.  XLI,  XLII) 

Water,  underground,  condition  of.  discussion  of 70-92 

condition  of.  discussion  of.  scope  of 10 

hygienic  value  of 89-91, 246-247 

movement  of 70-71 

illustration  of 71 

pollution  of 89-91 

pressures  in 73 

~  equation  of 73 

figure  showing 73 

prospects  of,  discussion  of,  scope  of 10 

source  of 70 

topography  and  relations  of 83 

waste  of 78 

zones  of,  saturation  of 72-73 
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Water  and  gas  vents,  Views  of 56  (PI.  XXVII) 

Water-bearing  horizons,  areas  of,  maps  showing Pocket 

(Pis.  XXXVIII,    XLI,  XLII.  XLIV),  76 
(PI.  XXXIX),  82  (PI.  XL),  86  (PL  XLIII) 

descriptions  of 74-87 

sections  showing 70  (PI.  XXXVII) 

table  of 75 

See  also  formation  names. 

Water  Creek,  Ark.,  elevations  on 343 

Water  table.    See  Ground- water  table. 

Waterworks,  list  of 92 

water  supply  for 91-92 

Wathen,  B.  S.,  elevations  supplied  by 330-331 

information  from 320 

Waverly,  La.,  elevation  at 372 

Weaver  Spur,  Ark.,  well  on 70  (PI.  XXXVII),  162-163 

Weaver  Spur,  La.,  well  at 84-85, 1 12. 138. 214-215 

Webb,  S.  G..  section  by 316 

Webster  Parish,  La.,  dome  in 143 

dome  in,  salt  wells  at.  arrangement  of,  map  show- 
ing   30  (PI.  XIII) 

elevations  in 386-387 

springs  in 89, 222-223 

well  prospects  In 143 

wells  in 112, 143, 222-223, 315-316 

Welcome,  Ark.,  elevation  at 340 

Well  and  spring  records,  discussion  of,  scope  of 10 

table  of  and  notes  on 145-324 

Well  punch,  figure  showing 94  (PI.  Xi.V) 

Wells,  boring  of 94 

boring  of,  tools  for.  figures  showing . .  '4  (PI.  XLV) 

96  (PI.  XLVI),  98  (PL  XLVII) 

classes  of 93 

cost  of i 107-112 

drilling  of 97, 99 

figures  showing 95, 

98  (PL  XLVII).  100  (PL  XLVIII) 

driving  of 94 

finishing  of j 107 

jetting  process  in 103 

view  of 104  (PL  L) 

making  of,  cost  of 107-112 

methods  of 93-107 

classification  of 93 

production  of.  by  perehetl  water  table 72-73 

pumping  of 107 

punching  of 97 

rotary  process  in 103, 105 

figures  showing 106  (PL  LI) 

screening  of 107 

sinking  of ^93-107 

water  of.  souree  of 70 

Wells,  artesian,  area  of.  map  showing Pocket 

(Pis.  XXXVIII.  XLI.  XLII),  86  (PL  XLIII) 

causes  of 73-74 

figures  showing 29, 74 

domes  and  relation  of 29 

occurrence  of 115, 117, 118, 119, 121. 123, 125. 126, 

127, 129, 133, 134. 135, 136, 137, 138, 139, 140, 142. 143 

Wells,  deep,  water  of,  hygienic  value  of 80-91 

Wells,  salt,  arrangement  of,  maps  showing 30  (PL  XIII) 

location  of 77. 83-84, 125, 129, 130, 132, 136, 276 

figure  showing 29 

map  showing 30  (PL  XIV), 

pocket  (Pis.  XLI,  XLII),  86  (PL  XLIII) 

Wells,  E .  L. .  information  on  well  from 320 

section  by 320 

Wells,  J .  W.,  acknowledgments  to 145 
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West  Baton  Rouge  Parish,  La.,  weUs  in 222-223, 316 

West  Carroll  Parish,  La.,  well  prospects  in 143-144 

wells  in 1 43-1 44, 222-223 

West  Fork  L'Anacoco  Bayou.  La.,  elevations  on 386 

West  L'Anacoco  Bayou.  La.,  elevations  on 386 

West  Monroe.  La.,  elevations  at 375 

waterworks  at 92 

West  Point,  Miss.,  well  at 70  (PI.  XXXVII) 

Wheeler,  W.  M..  on  ant  hills 5% 

Whelen,  Ark.,  well  at l.'>4-155 

Whelen  Springs.  Ark.,  elevations  at  and  near 339 

White  Cliffs.  Ark.,  wells  at  and  near 70(Pl.XXXVri), 

129. 178-179 

See  also  Little  Uiver,  Ark. 

White  Cliffs  chalk,  correlation  of 2.') 

White  Cliffs  Landing,  Ark.,  bluff  at.  view  of....  28  (PI.  XII) 

Cretai-eous  beds  at 25-26 

view  of 28  (PI.  XII) 

section  at,  figure  showing 24 

White  County.  Ark.,  wells  in 196-197,279 

White  River,  Ark.,  tributaries  of,  springs  on 230 

White  limestone,  correlation  of 39, 41 

White  Oak  Creek,  La. ,  elevation  on 373 

White  Sulphur  Springs,  Ark.,  daU  on 88, 174-175 

White  Sulphur  Springs,  La. ,  data  on 88, 208-209, 294 

White  Valley.  Utah,  dunes  in,  view  of 58  (PI.  XXVIII) 

Whitmarsh.  C.  L..  section  by 315 

Wilkins.  Ark.,  elevation  at 344 

Willard,  J.  IL.  on  Mississippi  River 61 

Williams.  J.  F.,  information  from Pocket  (PI.  Ill) 

on  igneous  rocks  of  .-Vrkansas 12, 29 

Williams.  L.  B..  acknowledgments  to 145 

WillisviUe,  Ark.,  elevation  near 350 

Willow  Chute,  La.,  elevation  near 357 

Willow  Glen.  La. .  elevation  at 276 

Wills  Point  clays,  correlation  of 33 

Wilmar.  Ark.,  elevation  at 341 

wells  at.  70  (PI.  XXXVII).  84,8.''.,  119,120,123, 158,  l.'iO, 244 

Wilmot,  Ark.,  elevations  at  and  near 337 

Wilson.  .\rk.,  elevation  at 351 

Wilson.  La.,  elevation  at 377 

well  at 218-219 

Wilton,  .Vrk.,  elevations  near 346-347 

well  at 178-179 

Winchester,  .\rk..  elevation  at 341 

Wind  theory  of  origin  of  natural  mound  s,discu.ssion  of.        57 
Winn  Parish,  La.,  Cockfield  member  in 13«M44 

dome  in,  salt  wells  at,  arrangement  of,  map  show- 
ing  30  (PI.  XIII) 

elevations  in 139 

Nat^-atoch  sand  in 139 

springs  in 89,222-223 

well  prospects  in 144 

weUs  in 84, 1 12, 139, 144, 222-223, 316-317 

Winn-Grant  parish  line,  La.,  elevation  on 370,387 

Winn-Jackson  parish  line.  La. ,  elevation  on 371, 387 

Winnfield,  La.,  dome  at 30,67 

elevation  at 387 

wellsatand  near 70  (PI.  XXXVII), 

134, 136, 137, 144, 222-223, 317 
Winnsboro.  La. ,  elevations  at  and  near 369 

well  prospects  at 136 

Winona,  La.,  weU  at 70  (PI.  XXXVII),  222-223 
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inona.  Miss.,  weU  at 70  (PI.  XXXVII) 

Inters,  C.  H.,  acknowledgments  to 145 

information  from 241 

section  by 241. 256, 274, 276, 279, 299 

inthrop.  .A.rk.,  elevations  near 347 

wells  at 17^179 

ise  County.  Tex.,  Trinity  sand  in 20 

isner,  I>a.,  elevations  at  and  near 360 

well  at 210-211 

itherspo<m.  Ark.,  well  near 170-171 

olds,  location  of,  map  showing 14  (PI.  I).  15 

olf  Creek,  .Vrk.,  elevations  at 351 

well  at 192-193, 274 

olf  Creek,  La.,  elevation  on 386 

ood  County,  Te.x,.  wells  in 234-235.  .')25-326 

oodbine  formation,  character  of 16  (table),  24 

correlation  of 19,24, 75 

distribution  of 24 

map  showing Pocket  (PI.  Ill) 

fossUs  of,  figures  showing 24  (PI.  VIII) 

occurrence  of.  in  wells 124, 125, 137, 139 

sections  of,  figures  showing 24,  pocket  (PI.  Ill), 

70  (PI.  XXXVIl) 

water-bearing  value  of 75, 77-78 

oodlawn,  Ark.,  elevation  near 350 

oodson,  Ark.,  elevation  at 352 

oods  Bluff  substage.  differentiation  of 35 

oodruff,  E.  A.,  map  by 61,62  (PI.  XXXII) 

on  drainage  of  Red  River  lakes 61 

oodsworth.  La.,  elevation  at 376 

orthen.  A.  IL,  on  Illinois  geology 31 

right.  S.  J.,  information  from 324 

rightsville.  Ark.,  wellat 70  (PI.  XXXVIl),  194-195 

rye.  Ark.,  wells  at lW-185,266 

yatt,  La.,  elevation  at 371 

wellat 70  (PI.  XXXVIl),  112,  137,212-213,  298 

yloe.  Ark.,  elevation  at 351 

yoming,  sand  dunes  in 57 


Yancey,  Ark.,  well  at 120-121 ,  170-171 . 251 

Yazoo  City,  Miss.,  wells  at  and  near 48, 

70  (PI.  XXXVIl), 84, 114, 13.5.226-227,318 

Yazoo  County,  Miss.,  wells  in 226-227, 319 

Y^ua  clays,  correlation  of 38, 39 

Yellow  Creek,  .\rk.,  .\rkadelphia  beds  on 28 

well  on 162-163 

Yellow  Pine,  La.,  elevation  at 387 

wellat 70  (PI.  XXXVIl).  143,222-223,316 

Yerrlcks  Slough,  Ark.,  well  on 198,279 

Yocum,  James,  acknowledgments  to 145 

Zeuglodon  cetoides,  figures  showing fO  (PI.  XXI) 

Zimmerman.  La.,  water  at,  hygienic  value  of 90 

well  at 70  ( PI.  XXXVIl), 

86,90, 112, 134,  m\,  138, 140, 143,218-219,312 

Zone  of  no  porosity,  depth  of 72 

Zones  of  saturation,  character  of 72-73 

pressure  in 73 

figure  showing 73 

Zwolle,  La. ,  elevation  at  and  near 382 

wellat 70  (PI.  XXXVIl).  141,220-221 
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Aburrow,  A.  (573) 186-187 

Acker,  Berry  (294) 166-167 

Agee  <fe  Thompson  (632) 70 

(PI.  XXXVIl),  188-189 

Alcorn,  J.  L.,  estate  (1009) 70 

(PI.  XXXVIl),  113,224-225 
Alexander,  \\'a«liin|?toD  {lOS}  160-161 
Alexandria    enrpc^nitiisii     ^urd, 

934,935,936).  70  (PI.  XXXVIl), 
43,140,216-217,306-307 
Alexandria    Ice    and    Storage 

Company  (938,939) 43, 

70  (PI.  XXXVIl), 
140,143,218-219,308-309 

AUen,  George  (267, 268) 166-167 

Allen,  Henderson  (305) 168-169 

Allen,  John  (281, 282) 166-167 

AUen  Bros.  &  Wadley  (775)  ....  70 

(PI.  XXXVIl), 43, 200-201 
Allen  (II.  T.)  Lumber  Company 

(974) 70 

(PI.  XXXVIl), 220-221, 314 

Alsobrook,  J.  A.  (518) 182-183 

Ambler,  C.  B.  (243) 164-165 

Ames,  Albert  (S07) 168-165) 

Ames,  Parny  (308) 168-169 

Anderson,  Mrs.  (74) 150-151 

Anderson,  Swan  (257,259) 164-165 

Andrews,  E.  D.  (279,  280) 70 

(PI.  XXXVIl),  166-107 

Andrews,  J.  W.  (320) 70 

(PI.  XXXVIl),  168-160 

Apd re ws,  James  (559) 184-185 

Andrews,  Ruff  (535) 184-18.'> 

Antrim  Lumber  Company  (776)  70 

(PI.  XXXVIl), 81, 200-201, 283 

Ardis  &  Co.  (828) 206-207 

Arkadelphla  Ice  and  Fuel  Com- 
pany (27).  27,  70  (PI.  XXXVIl) 
77,117,148-149,237 
Arkansas  and   Texas   Consoli- 
dated Ice  Company  (746 
A,    1073)....  70(P1.  XXXV^II). 
•    120.196-197,230-231 
Arkansas  and   Texas   Ice  and 

Coal  Company  (1085)...  70 

(PI.  XXXV'II)  230-231,320 
Arkansas  Cotton  Oil  Company 

(415  A,  642  A) '.  ',v 

(PI.  XXXVIl),  118, 120. 
123,174-175,190-191.256 
.Vrkansas  Llthia  Springs  Com- 
pany (.MO) 170-171. 2.50 
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Arkansas     Lumber     Company 

(14,1080) 70  (PI. 

XXXVIl), 85, 114, 
119,146-147,230-231 

Armstead, (959) 218-219 

Armstrong,  M  D.  (623) 188-189 

,  Amett,  Joseph  (539) 1.S4-185 

Arnold.  Russell  (167) 158-159 

j  Artesian  Church  (614) 188-189 

Atkins  Bros.  (960)..  70  (PL  XXXVIl), 
139,141,218-219,312 


Avery,  - 


(476) 125,180-181 


Avery,  J.  M.  (673) 192-193 

B. 

Backus,  T.C.  (824) 206-207 

Baird,  R.  W 70 

(PI.  XXXVIl), 224-225 

Baker,  J.  VV.  (238) 164-165 

Ball,  J.  B.  (156) 70 

(PI.  XXXVIl),  120, 158-159,245 

Ball,  Joseph  (157) 70 

(PI.  XXXVIl),  120. 158-159 
Ball  Sawmill  Company  (94 1) . . .  218-219, 

310 

Banks,  Jack  (55) 150-151 

Barfield,  George  (103) 154-155 

Barham,  Robert  (568, 587) 184-185 

186-187 
Bafttrcip  toUrt-Ualisp  (896) . .  212-213, 299 

Bates,  M.  W.  (444) 27, 70 

(PL  XXXVIl),  124, 178-179,259 

Battle,  T.  M.  (329) 168-169 

LLAVitLngor  Marl  in  (1119) 234-235 

llenn*>,  J.  N.  (505) 184-185 

BecK,  T.  M.  (716, 731. 733) 194-195, 

196-197 

Beck,  W.  1 .  (72-3, 728, 729) 70 

(PL  XXXVIl), 76, 
194-195,196-197,276 

Bcird.  J.  W.  (1079) 230-231 

Bell,  R.  E.  (823) 206-207 

Bell,  R.S.  (379) 172-173 

Bell,  W.  L.  (380) 172-173 

Benedict  Mill  (110) 154-155 

Bentlcy  (J .  A.)  Lumber  Company 

(955,956)..  70  (PI.  XXXVIl), 
140,218-219,312 

Bctts,  Albert  (188) 160-161 

Big   Creek    Lumber    Company 

(880) 210-211,297 

Biggadike,  R.  C.  (30) 148-149  i 

Billingsly,  O.  M.  (540) 184-185  1 
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Black,  W.  A.  (450  B) 178-179 

Blackwood,  William  (363) 172-173 

Blagg,  Charles  (495) 182-183 

Bluff   City    Lumber   Company 

(125) 70  (PL  XXXVIl) 

118, 123, 154-155 
Bodcau  Lumber  Company  (135, 

427,428,429) *..  70  (PL 

XXXVIl),  118, 123,126, 

129, 156-157, 176-177, 258 

Bollnger  (S.  H.)  &  Co.  (782) ....  70 

(^L  XXXVIl), 

81,  131,200-201,283 

Bolls,  A.  J.  (563) 180-185,266 

Bond,  Peter  (45) 148-149 

BoiA^di-n,  ^'Teorgip  (335) 168-169 

Bowdi-n,  James  {iim} 168-169 

Bo vvtra,  Henry  (96  A) 152-153 

Bowles,  J.  R.  (434)..  70  (PL  XXXVIl), 
124,176-177,258 

Bowles;  O.  F.  ^598) 186-187 

Bowman,  (709) 128, 194-195 

Bowman-Hicks    Lumber  Com- 
pany (966,973) 70 

.(PI.  XXXVIl), 
83,220-221,312-313 
Boyce  Ice  Manufacturing  Com- 
pany (944  946) 43, 70 

(PL  XXXVIl),  140,218-219,310 

Boyd,  J.  D.  (172) 70 

(PI.  XXXVIl).  160-161 

Boyd,  J.  \V.  (165) 120,158-159 

Boyd,  John  (171) 160-161 

Bradley,  Samuel  (284) 166-167 

Bradley  Lumber  Company  (17, 

18) 70  (PI.  XXXVIl), 

85,114,119,146-147,237 

Brady, (455) 178-179 

BraU'lmr  (7Qa> 194-195 

Uremilovc,  Jftmes  (534) 184-185 

UrIdwtilJ,  Ciiptiiin  (300) 168-169 

llrlghtjl.t!   (5^7)    182-183 

Brtley  ^mith  {im}    184-185, 265 

Briscom ,  Luther  (rm) 186-187 

Britt,  George  (555) 184-185 

Brooks,  D.  A.  (718,  719) 194-195,276 

Brown,  F.  D.  (79) 152-153 

Brown,  W.  R.  (681) 192-193 

Browning,  Mrs. (298) 166-167 

Bryant,  J.  H.  (236) 164-165 

Bryant  and  B'Shires  (464) 125, 

180-181,260 
Buchanan,  Claud  (489, 490) 180-181 
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Buckner,  Mrs. (682). . . .  192-193, 274 

Bunide   Compress   and    Ware- 
house Company  (757)...        130, 
196-199 
Bunkie  Ice  and  Bottling  Com- 
pany (759) 130, 196-199, 280 

Bums,  Robert  (507) 182-183 

Burtsell  Lumber  Company  (50) .        117, 
150-151,238 

Bussey,  N.  (746) 196-197,277 

Butcher,  A.  (596) 186-187 

Butler,  J.  V.  (137) 156-157, 242 

Byram,  J.  W.  (351) 170-171,251 


Cafield,  J.  A.  (491) 180-181 

Calloway,  J.  A.  (508) 182-183 

Calvin ,  Aaron  (301)     172, 173 

Campbell.  Dkk  0«*7)  160-161 

Cantley  Samuul  ffiOS) 186-187,266 

Car^lU, (113) 117,154-155,241 

Carrigan,  A.  H.  (272,  286) 166-167 

Carrigan ,  Steve  (273) 166-167 

Cash  plantation  (783) 70 

(PI.  XXXVII),  131,200-201,284 
Catahoula  Oil  and  Development 

Company  (855) 42, 

70  (PI.  XXXVII),  84, 
133, 134, 208-209, 292-293 

Cates,  S.  M.  (94) 152-153 

Cheatham,  W.  (91) 1.V2-153 

Cheney,  H.  W.,  et  al.  (1128) ....  234-23.5 

Chicot  Lumber  Company  (145) .  70 

(PI.  XXXVII),  85, 113, 115, 

119, 135, 138, 144, 156-157,244 

Christian,  J.  C.  (769) 200-201,282 

Christian  Church  (51) 150-151,238 

City  Ice  Company  (817) 70 

(PI.  XXXVII),  132,204-205.288 

Clark,  J.  C.  (32) 14S-149.237 

Clark,  J.  G.  (35,41,48) 14S-H9, 

150-151, 237-2:iS 

Clark.  William  (75) 152-153 

Clark  Spur  Lumber  Company 

(838.839.840) 70 

(PI.  XXXVII),  133, 206-207, 289 

Clarke,  C.  E.  (558) lW-185 

Clarksville    corporation    (1111, 

1112) 24,70  (PI.  XXXVII), 

76,77,234-2a'>,324 

Clarksville  Ice  Company  ( 1 1 14.\)  77, 

2:^4-23.3 

Clements,  Augustus  (574,. ')75)  ..  78, 

Clifford,  L.  B.  (421) 17(i-177, 257 

Cloud,  Mrs. (473) 12.5, 1«0-181 

Coal,  R.  T.,  &  Son  (798) 70 

(PI.  XXXVII),  202-2(W 

Cockerham ,  J .  W . ,  j  r.  (906, 907 ) .  8.* , 

136, 139,MI4, 214-215, 300 

Cole, (612) lH.S-189 

Coleman,  Henry  (2.'»6) 164-105 

Coleman,  \V.  A.,  &  Bro.  (370, 372, 

373) 172-173, 2,')2 

Colla.x  corporation  (877) 70 

(PI.  XXXVII). 
84,136,210-211.297 
Collett,  Mrs.  E.  (42) 148-149 
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Collins,  T.  A.  (350) 170-171 

Colquitt,  R.  K.  (831) 70 

(PI.  XXXVII), 206-207 

Colter,  Samuel  (216) 162-163 

Columbia  corporation  (841) 70 

(PI.  XXXVII),  133, 136, 
137,  141,  208-209,  289-290 

Columbus  corporation  (162) 120, 

158-159 

Concordia  Oil  Company  (870)  . .  70 

(PI.  XXXVII), 210-211 

Connell,  Moss  &  Co.  (7«) 202-233 

Consolidated  Ice  t'ompany  {^Ql 

922) 70  (PI.  XXXVII),  137, 

138, 140, 141, 143,216-217,304 
Conway   <fc    ^\'[lllAinfl    (,4t**-4t^'>r 

406,407) 77, 125, 174-175, 254 

Cook,  Gordon  (260) 164-165 

Cooper,  Tony  (223) 162-163 

Copeland,  J.  P.  (691)  . . .  192, 193,273-274 

Copeland,  J.  P.,  jr.  (690) 192-193 

Cornelius.  D.  E.  (25.5, 328) 164-165, 

168-169 
Cotton  Belt  J.ut/LlA'r  <'i«i[ipjiiiy 

(628,628A)....  70  (PI.  XXXVII),  114, 

115, 127, 130, 188-189,267-268 

Coulter,  D.  B.  (737,738).  129,196-197,277 

Cowhorn,  Samuel  (493) 182-183 

Cowling,  John  (387) 172-173 

Cowling,  S.  C.  (388) 172-173 

Cowling,  W.  n.  (3^,382,383) ...   172-173, 

253 

Cowling.  W.  K.  (395,396) 174-175 

Coxc, (270) 166-167 

Coxc,  Allen  (290) 166-167 

Coxe,  Thomas  (117) 154-155 

Craln.  .John  (5*2,5) 182-183, 265 

Crank.  J.  \V.  (459) 178-179 

Crank,  John  (620) 188-180 

Creamery     i^atkiigi!    Company 

(204) 1()0-161 

Cribbin,  Alfred  (197) 125,  leiO-lfil 

Crofton,  II.  C.  (3»>6) 172-173 

Crofton.  II.  L.  (367) 172-173 

Crofton,  Joseph  (365,385) 172-173 

Crosnoc,  John  (184) 160-161 

Crossett      Lumber      Company 

(5,6.7)..  70  (PI.  XXXVII), 
85, 113, 114,  lie,  127. 129,  i:«), 
135, 138, 142, 144, 14f>-147,236 
Crow,  A.  M.  (60,71,72)..  117,150-151,239  j 

Crumby.  Andrew  (613) 188-189  ' 

Cummmgs, (593)  .•. 186-187 
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